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16. Abstract (Continued)

This Conference was intended to produce as high a degree of standardization of sta-
tistics as possible commensurate with the legal, demographic, cultural, ceoqraphic
and methodological variety between nations.

While the material developed in the London, Ottawa and Paris OECD Conferences served
as the basis for such standardization, considerable discussion of the. needs of the
individual nations was generated by the Conference. The cross-fertilization result-
ing from the comments of many delegates was very stimulating and constructive.

For example, the delegates reaffirmed the recommendations comina out of the First
International Conference on Driver Behaviour, Zurich October 1973, related to the
involvement of alcoholic drivers in traffic crash morbidity and mortality; namely:

1. Countries should adopt a minimum set of data to be reported on all
fatal crashes.

Every country should adopt standard criteria for defining a fatal

road accident.

Countries should adopt a standard system for the reporting of the

presence of alcohol in victims of fatal crashes.

Countries should conduct voluntary roadside surveys to measure the
incidence of drinking drivers in traffic.

HSoow N

In addition, it was agreed that:

1. Countries should standardize roadside research methodology and recommenda-
tions for conducting roadside surveys, utilizing the Conference manuals
as standards for the development of any data that will be used for inter-
national comparisons.

2. Countries may develop their own standards for roadside research method-
ology and recommendations for conducting.roadside surveys, and they need
not utilize the Conference manuals as standards, if there are no plans
to use developed data for international comparisons.

3. If roadside surveys cannot be conducted, other efforts should be utilized
to measure the incidence of drinking drivers in traffic, such as traffic
law enforcement and hospital, studies.

4. Traffic law enforcement agencies in most countries must be convinced of
the need for roadside surveys to gather drinking driver data for meaninqgful
traffic law enforcement emphasis programs. Traffic patrols and roadblocks
will not produce the precise data needed for the development of such pro-
grams.

5. Local authorities in the roadside survey area should be involved in the
planning and conducting of roadside surveys. Success of the survey team's
effortsdmay well depend upon the degree to which local authorities are
involved.

6. The public should be alerted about the roadside survey plans through news
stories, pictures and announcements which explain the needs, operating
procedures and the benefits that will accrue to the public. This practice
will not adversely effect the survey or bias the results.
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INTERNATIONAL CONFERENCE ON RESEARCH METHODOLOGY
FOR ROADSIDE SURVEYS OF DRINKING-DRIVING

1. SUMMARY

The International Conference on Research Methodology for Roadside
Surveys of Drinking-Driving was held in Paris on May 22-24, 1974.

The highly successful conference was attended by thirty representa-
tives from twelve nations and five international organizations. The
nations included:

Austria France Netherlands
Belgium Germany Spain

Canada Great Britain  Sweden
Finland Italy United States

The following international organizations were represented:

European Economic Community

World Health Organization

International Federation of Senior Police Officers
International Drivers' Behaviour Research Association
National Safety Council

Confergnce attendees aré listed in Appendix A.

The conference furthered the experimental design and methodology core
for conducting roadside surveys, on an internationally comparable basis,
as developed by the Organization for Economic Cooperation and Develop-
ment's Sub-Group on Roadside Surveys.

Presentations and discussions reviewed classical and current roadside
surveys, studied the methodology for conducting roadside surveys and
demonstrated basic roadside survey techniques by means of a special
film developed by the National Safety Council's conference program
team.’

A demonstration of breath-testing techniques was held during the con-
ference. A list of the persons involved in or associated with the dem-
onstration is contained in Appendix B,

The Canadian Ministry of Transport's publication, Alcohol and Highway
Safety: A Review of the Literature and a Recommended Methodology, was
aistrébuted to the participants and used as the basic reference for
the conference. It is included in this report as Appendix C.




-2 -

In additon, the National Saféty Council's conference program team
developed a manual to supplement the basic reference. It is attached
to this report as Appendix D.

Although several nations have not conducted roadside surveys, as pro-
posed during the 1972 Paris Conference, there was much interest in
developing roadside survey techniques, the drinking-driving problem
and the need to develop effective countermeasures to reduce the prob-
lem. Delegates urged the development of additional conferences on
roadside surveys, including workshops on breath-testing instruments.
The need for international cooperation on methodology and cooperative
“testing was recognized.

2. CONFERENCE ORGANIZERS

A special group of the National Safety Couhci]'s Committee on Alcohol
and Drugs ?the conference program team) included:

Robert F. Borkenstein, Chairman
M. W. Perrine, Member

William L. Spitler, Consultant
Lowell C. Van Berkom, Member
Elbert Hugunin, Secretary

This group developed the agenda, selected conference materials, expanded
selected areas of roadside survey methodology in a special manual, pre-

pared a roadside survey demonstration film and conducted the conference.
See Appendix A for complete titles and addresses of the special group.

Secretary General T. A. J. Benjamin, Intermational Drivers' Behaviour
Research Association, Paris, selected the conference site, prepared and
mailed invitations to possible participants and made many on-the-scene
arrangements for the conference, His efforts contributed much to the
success of the conference.

3. CONFERENCE OBJECTIVES

The main objective of the conference was to encourage more roadside
surveys by furthering the research methodology and recommendations for
conducting roadside surveys developed by OECD's Sub-Group on Roadside
Surveys.

Another objective was to provide an opportunity for an exchange of ex-
periences and opinions between experts in several disciplines concerned
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with drinking-driving behavior, with special attention to the method-
ology of roadside surveys designed to gather data for the development
of effective countermeasures.

An additional objective was to provide an opportunity for a review of
the progress being made in conducting roadside surveys as proposed for
1973-1974 during the Paris conference on June 28-29, 1972. A general
statement regarding the objectives is contained in Appendix E.

4. CONFERENCE PROCEEDINGS

The conference program, contained in Appendix F, was divided into three
basic presentations:

Roadside Surveys: Background and Rationale

Methodology of Roadside Surveys
Demonstration of Roadside Surveys

4.1 Roadside Surveys: Background and Rationale

This portion of the program included the purposes and functions of road-

side surveys, the development of international cooperation and a review
of classical roadside surveys.

4,1.1 Roadside Surveys of Drinking-Driving Behaviour

BRIAN'CARR, Chief of Systems Evaluation
Road Safety Branch
Ministry of Transport, Canada

The presentation included the use of transparencies which are indicated
in the accompanying boxes of the report.

ROADSIDE SURVEYS OF
DRINKING-DRIVING
PURPOSES AND FUNCTIONS

Many countries expend a considerable amount of time and energy in com-
batting the drinking-driving problem. Some techniques appear to be
moderately effective in diminishing the problem, while other techniques
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appear not to have any effect whatsoever. It would, therefore, seem
wise to concentrate on those activities which appear to be the most
effective, and discontinue support for those countermeasures which
are found to be ineffective. The problem has been in deciding which
kind of measures are effective and which are not. In most cases,

the data do not exist which will allow decisions to .be made regarding
the effectiveness of the various countermeasures.

While accident rates, and specifically, fatality rates are the ultimate
measure of the effect of a countermeasure, they are subject to such a
wide range of influences that they are seldom useful for directly
evaluating a specific countermeasure. Information more directly re-
latable to outputs and activities of the countermeasure are required.
In the case of the alcohol problem, what is needed is a direct be-
havioural measure of the involvement of alcohol in driving. Enter

the roadside survey

ROADSIDE SURVEYS

AN INFORMATION-PRODUCING TOOL
DESIGNED TO AID IN THE DEVELOPMENT
AND EVALUATION OF AN IMPROVED SET
OF DRINKING-DRIVING COUNTERMEASURES .

I look upon roadside surveys of drinking-driving behaviour as an infor-
mation producing tool designed to aid in the development and evaluation
of an improved set of drinking-driving countermeasures. I will expand
this idea by defining three principal objectives of roadside surveys.

OBJECTIVES

* TO CHARACTERIZE THE PROBLEM
* T0 SUPPORT INTERNATIONAL COMPARISONS
* TO EVALUATE COUNTERMEASURES

First of all, roadside surveys can provide information on the nature

and extent of the drinking-driving problem in a particular country.
Secondly, a set of roadside surveys conducted using similar method-
ologies will allow an informed comparison of the drinking-driving

problem in a wide range of countries, particularly when related to

the set of alcohol countermeasures prevalent in each country. And
thirdly, within each country a series of roadside surveys will provide
trend information that should provide insight into the effect of counter-
measures and other factors on the changing drinking-driving situation.
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Allow me to expand on each of these three basic objectives.

The classical roadside surveys demonstrate at least that different
countries can have very different drinking-driving problems. In

many cases we are not able to successfully extrapolate from another
country's experience for our own use because of a variety of differ-
ent important factors, such as social, economic, cultural and polit-
ical factors. Hence a country will first look to its roadside survey
data for help in characterizing its own drinking-driving situation. .

CHARACTERIZE THE PROBLEM

AMOUNT OF NIGHTTIME DRINKING-DRIVING
DRINKING-DRIVING vs DRIVER CHARACTERISTICS
DRINKING-DRIVING vs TRIP CHARACTERISTICS
DRINKING-DRIVING vs DRINKING CHARACTERISTICS
DRINKING-DRIVING vs SITE CHARACTERISTICS

* % * ¥ *

Of primary importance are the figures on how many drivers have been
drinking and how many of these drinking drivers are likely to be im-
paired, While these qualities may also be broken down by driver char-
acteristics, trip characteristics, site characteristics, etc., the
overall figure will probably be the most quoted and the most used.

It is interesting to note that the overall figure is quite often more
difficult to get reliably, than the detailed figures. This is because
a global figure requires a sample that accurately reflects drinking-
driving behaviour averaged over all other variables. To arrive at
such a figure it is necessary to choose sites in a way that will
proportionately reflect in a correct manner, the overall distribution
of driving in the country. This concept can be tricky to define
precisely and even more difficult to gather the requisite data.

The availability and reliability of further breakdowns of drinking-
driving behaviour will depend on the questions asked at the survey
site, the form of the replies, and ultimately the sample size. Among
the driver characteristics that are useful are - age, sex, educational
levels, occupation, driver license type, and so forth. On top of this,
reported drinking habits are frequently recorded, including drinking
frequency, quantity and occasions, and drinking and driving frequency.

In order to determine under what conditions people drink and drive,
information can be collected on trip's purpose, origination and des-
tination, trip length, and the distance the driver is from home. To
round out the survey data, information is usually collected on site
characteristics including site location, road type and condition, and
weather condition.

When it is known that specific countermeasures are to be evaluated or
when specific matters concern the researchers, then relevant questions
can be added to the questionnaire. Obviously the single, most important
bit of information is the blood alcohol content of the driver, but
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additional information can often be gathered at relatively low
additional cost.

CHARACTERIZE THE PROBLEM

ACCIDENT 5 DATA ON ACCIDENT
INVESTIGATION POPULATION

ROADSIDE DATA ON POPULATION
SURVEYS ? AT RISK

Another way that survey data aids in characterizing the drinking-
driving problem is when it is used in conjunction with other data
bases; for example, accident investigation information can provide

a profile of the accident population. This information becomes much
more valuable when it can be compared with data on the "population
at risk." This "exposure data" is precisely what is collected by
roadside surveys. Several of the classical roadside surveys have
nad this function primarily in mind and so they chose survey sites
and times that corresponded with those of selected accidents.

CHARACTERIZE THE PROBLEM

LABORATORY y EFFECTS OF ALCOHOL
EXPERIMENTS ON BEHAVIOUR

ROADSIDE s INCIDENCE OF
SURVEYS DRINKING-DRIVING

Another comparison data set for roadside survey information is the
information gathered in laboratory experiments of the effect of alcohol
on behaviour. Laboratory tasks can be designed to simulate or other-
wise represent the kind of task load experienced by a drinking driver.
Roadside survey information can give a very good feel for the overall
incidence of drinking-driving behaviour on our road system.

One of the difficulties that the researcher experiences in dealing
with a real life problem like drinking and driving is that it can be
very difficult to use the techniques of experimental design in practice.
For 'example, in a laboratory a variety of treatments can be randomly
applied to a group of subjects. This is seldom practical when the
treatments are alcohol countermeasures and the subjects are drinking
drivers. However, we can approximate the benefits of experimental
design if we can find a number of similar regions with a different

set of countermeasures. '
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COMPARISONS

TO PROVIDE INSIGHT INTO THE
RELATIONSHIP BETWEEN DRINKING-DRIVING
AND COUNTERMEASURES, AND OTHER SOCIO-
ECONOMIC, CULTURAL AND POLITICAL
FACTORS

Roadside survey data on the incidence and characteristics of drinking-
driving may be able to provide some insights into the effects of
these countermeasures. It goes without saying that a number of pos-
sible sources of error and misinterpretation are introduced in this
type of pseudo-experiment, but beggers can't be choosers.

COMPARISONS

* INTRA-REGIONAL
* INTER-REGIONAL
* INTERNATIONAL

Comparisons can be made within and between regions in a aiven country,
or between countries. For example, in Canada, some of our provinces
have enacted provincial drinking-driving legislation that is different
from legislation elsewhere in the country. Our national roadside sur-
vey presently in progress should provide some capability to compare
results and hence provide some insight into the countermeasures' ef-
fectiveness. On an international basis, roadside surveys that have
been conducted to date indicate that there are substantial similarities
between the United States and Canada in the drinking-driving problem
area. Therefore, it may be possible to use one country as a pseudo-
control group for the other country when major changes are introduced
on a national basis.

As 1 indicated initially, the primary purpose of the roadside survey
is to provide information that can enable improved alcohol counter-
measures to be developed. A first national survey will act as base-
line information that represents the drinking-driving situation as
it exists in one particular point in time.

EVALUATE COUNTERMEASURES

* BASELINE INFORMATION
* BEFORE-DURING-AFTER STUDIES
* TREND INFORMATION
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Subsequent surveys will provide trend information reflecting the re-

sult of all changes on the drinking-driving problem. When major

countermeasures are to be evaluated, then well-timed surveys will .

indicate changes during and after the program's introduction. To ,
date in Canada we have evaluated a public education campaign con-
ducted over the Christmas period. "Before" and "After" roadside
surveys indicated a greater reduction in drinking-driving in our
campaign city than in a similar control city not exposed to the
canpaign.

(Ll

The United State has invested considerable time, energy and resources
into their alcohol safety action projects experimentally introduced
into a number of states. . Each of these projects calls for continuing
evaluation.  Each evaluation calls for roadside surveys to provide

a direct behavioural measure of the effects of the set of counter-
measures introduced under the alcohol program.

POTENTIAL PROBLEMS OF ROADSIDE SURVEYS

* REFUSALS .

* DRIVER/POLICE/RESEARCHER REACTION
* TECHNICAL PROBLEMS

* COST

A1l of these benefits of roadside surveys, however, cannot be gathered
without associated problems. I will just briefly mention some of the
most critical. First there is the problem of refusal to cooperate on
the part of the driver. Since it is reasonable to suppose that drinking
drivers refuse relatively more frequently than non-drinking drivers,

a high refusal rate would indicate that the blood alcohol results are
biased downwards, perhaps drastically so. The driver, the police officer
and the researcher are all acting from different sets of objectives,
expectations, and images of their roles. It cannot be overemphasized
too strongly the need to ensure that problems arising out of the driver-
police-researcher interaction do not jeopardize the study.

Breath testing and other equipment problems can also jeopardize the
project's reliability as can the ever present spectre of mounting costs.

ADVANTAGES OF ROADSIDE SURVEYS

* CONDUCTED IN RELEVANT ENVIRONMENT
* DIRECT MEASUREMENT OF BAC LEVELS
* CONTACT WITH DRIVING PUBLIC
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To conclude, let me just run over some of the advantages of roadside
surveys. These surveys are conducted in the actual environment experi-
enced by the driving public. No laboratory experiment can duplicate
this environment successfully. The direct measurement of blood alcohol
content levels provides a measure related to specific behaviour,

rather than reported behaviour, which can be quite biased. And thirdly,
roadside surveys provide an opportunity to contact a fairly large
sample of the driving public. The communication that results in this
contact should implicitly, at least, provide the driver with an ap-
preciation of the importance of the drinking-driving problem and a
knowledge that "something is being done about it." This opportunity
for increasing public awareness of the seriousness of the dr1nk1nq-
driving problem should not be overlooked.

4.1.2 International Cooperation

PROFESSOR LEONARD GOLDBERG
Karolinski Institute
Stockholm, Sweden

Professor Goldberg reviewed the development of international cooperation
to standardize the methodology of roadside surveys, including:

The September 24, 1971 meeting in London, England, at which the Plenary
Group of the Organization for Economic Cooperation and Development's
Initiated Group of Experts on the Effects of Alcohol and Other Drugs

on Driver Behaviour proposed the creation of a Sub-Group on Roadside
Surveys. The activities of the Sub-Group were to be ~coordinated by

Dr. Carl Stroh of Canada

On March 6-9, 1972, a meeting was held in Ottawa, Canada. Canada had
invited 23 countries to send delegates to the meeting for the purpose
of delinearing and specifying a basic experimental and methodological
core which would be adhered to by all countries wishing to conduct
roadside surveys of the blood alcohol concentrations in the driving
population. Considerable progress was made during this effort.

On June 28-29, 1972, the Sub-Group on Roadside Surveys met in Paris,
France to continue the work started in Ottawa. The work produced a
statement on research methodology and recommendations for conducting
roadside surwveys. (Refer to pages 56-66 of Appendix C.)

4,1.3 A Review of Classical Roadside Surveys of Drinking-Driving
Behaviour

BRIAN CARR, Chief of Systems Evaluat1on
Road Safety Branch
Ministry of Transport, Canada
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REVIEW OF CLASSICAL
ROADSIDE SURVEYS
OF DRINKING-DRIVING BEHAVIOUR

This review of classical roadside surveys has been compiled almost
entirely from the Canadian report, Alcohol and Highway Safety: A
Review of the Literature and a Recommended Methodology. This report
has been made available to you 1n English and, in limited numbers,
in French.

The purpose of this review is to briefly outline the methodology and
results of a selected number of classical roadside surveys. Without
going into great detail, I will highlight those aspects of the surveys
that are of some relevance to our discussions this week.

EVANSTON, ILLINOIS R. L. HOLCOMB 1938
SAMPLE PERIOD - 1 WEEK, CONTINUOUS
LOCATION - 8 SITES - L

4 NEAR LIQUOR OUTLETS

4 NOT
TESTING DEVICE - BALLOONS/HARGER DRUNKOMETER
PERSONS TESTED - 1750
RESULTS - 12% HAD BEEN DRINKING

6% HAD BAC OVER 50 MG
1% REFUSED

The first roadside survey of drivers' blood alcohol content took place
in Evanston, I1linois in 1938, Mr. R, L. Holcomb obtained 1750 samples
over a one-week period by having the police randomly stop passing motor-
ists and refer them to a testing team. Continuous testing was conducted
from midnight on Friday, April 22, until 0600 hours on Monday, April 25,
and then alternate day and night samples were collected until Saturday,
April 30. The survey was conducted at eight locations, four of which
vere within areas where drinking drivers were thought to be prevalent
(proximity of liquor outlets), and the remaining four locations were

in areas where drinking drivers were thought not to be prevalent. Breath
samples were gathered in a specially constructed wide mouth balloon.

The sample was immediately tested in a trailer laboratory to determine
first, if alcohol was present, using a qualatative test, and second,
when alcohol was detected, a quantitative analysis was made on a Harger
Drunkometer.

L3
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The survey found that 12% of all drivers tested had been drinking,

6% had a BAC over 50 milligrams and 2% had a BAC over 100 mg. The
refusal rate was reported to be 1%. The study also concluded that

the age range from 25 to 30 was the most likely to have been drinking,
that a woman driver was as likely to have been drinking as a male
driver, and that most drinking was done on the week-end, the largest
number of drinking drivers being detected during the early hours of
Sunday morning.

TORONTO, ONTARIO G. H. LUCAS 1951-52
SAMPLE PERIOD

11 MONTHS, 1830-2230,
MONDAY TO SATURDAY

LOCATION - ACCIDENT SITES ,

TESTING DEVICES ~ BALLOONS/HARGER DRUNKOMETER,
GREENBERG ALCOMETER

PERSONS TESTED - 2015

RESULTS 8.7% HAD BAC OVER 50 MG

The next survey took place in Toronto, Ontario, during 1951-52. A
research team headed by G. H. Lucas gathered samples from non-accident
involved drivers who were at the accident site at the same time, trav-
eling in the same direction, and in cars of the same vintage as

were the accident-involved drivers. Four non-accident involved
drivers were sampled at each accident scene for a total of 2015 non-
accident involved drivers. As in Holcomb's study, breath samples

were collected in plastic balloons and later analyzed on either a
Harger Drunkometer or a Greenberg Alcometer. No specific information
is available on the per cent of drivers that had been drinking, but

8% had a BAC over 50 mg. No information is available on the refusal
rate. .

A basic difference in these two surveys was the fact that in the Toronto
survey accident sites were chosen for the survey of non-accident in-
volved drivers in order to identify a highly specific population at
risk. The Evanston study was more interested in gathering information
on the drinking-driving phenomenon without direct reference to accident
involvement.

BRATISLAVIA, CZECHOSLAVAKIA - ROAD SAFETY DEPARTMENT ]
SAMPLE PERIOD 2 NIGHTS, SATURDAY AND g

TUESDAY: 2200-0300 .

LOCATION - HIGHWAY TRAFFIC VIOLATION AREA!
TESTING DEVICE - HARGERSCH TEST, BLOOD TEST %
PERSONS TESTED - 113

RESULTS - 49,5% HAD BAC OVER 50 MG i

0% REFUSED |
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The first European study for which we have information was conducted
in 1956-57 in an around Bratislava, Czechoslovakia. In fact there
were three surveys, the first of which is supported on the slide.
Extremely high levels of blood alcohol were found as nearly half of
the drivers had levels over 50 mg. The study reports no refusals.

Later analysis showed that the site locations were in areas of high
speeding and other traffic violations. The two other surveys were
daytime surveys and detected lower involvement of alcohol in driving,
namely in the order of 11% over 50 mg. It appears that all three
surveys suffered from some major methodological problems that make
the results difficult to interpret.

GRAND RAPIDS, MICHIGAN--R. F. BORKENSTEIN 1962-63

12 MONTHS, ACCIDENT DAYS
AND TIMES

ACCIDENT SITES

POLYETHELYNE BAGS/BREATH-
ALYZER

PERSONS TESTED 7590

RESULTS - 10.9% HAD BEEN DRINKING

2.4% HAD BAC OVER 50 MG

% REFUSED

SAMPLE PERIOD

LOCATION
TESTING DEVICE

Perhaps the most referenced roadside survey was conducted in Grand
Rapids, Michigan in 1962-63 by Dr. R. F. Borkenstein. This survey

also used accident locations to determine survey sites. The survey
lasted for a full year, using site times and days to correspond as
closely as possible with a time and day of the related accident. Four
breath samples were collected at each site in polyethelyne bags that
were returned to the laboratory for later analysis on the Breathalyzer.

The results indicated that 10.0% of the surveyed drivers had been
drinking, with 2.4% over 50 mg. The 25-34 year age bracket had the
highest proportion of drivers over 80 mg, while the drivers in the
extreme age brackets - that is, younger than 17 and older than 65 -
were the least likely to have high blood alcohol content. Several
factors were found to be related to the likelihood of a driver being
impaired, namely, separation or divorce, low levels of education,
high mileage rate and non-white racial characteristics.

This survey stands out in the literature because of the precision with
which it was conceived and carried out, the large number of subjects
that were tested, thereby increasing the reliability of the results,
and the thoroughness with which the study has been documented, thereby
being very useful in the design of subsequent surveys.
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BURLINGTON, VERMONT W. PERRINE 1969

SAMPLE PERIOD 24 MONTHS, ACCIDENT DAYS

AND TIMES

LOCATION - FATAL ACCIDENT SITES

TESTING DEVICE - MOBAT SOBERMETER, BREATHALYZER
PERSONS TESTED - 1184

RESULTS - 25% HAD BEEN DRINKING

10% HAD BAC OVER 50 MG
7% REFUSED

Messrs. Perrine, Waller and Harris conducted a two-year roadside survey
in Burlington, Vermont in 1969, using fatal accident sites for the sur-
vey locations. 1184 persons were tested on the Mobat Sobermeter, or

on the Borkenstein Breathalyzer. 25% of the drivers tested had been
drinking, with 10% over 50 mg, and 3% over 100 mg. The refusal rate
was 7%. In this survey, six interviews were obtained at each survey
site from motorists who were traveling in the same direction as the
crash-involved driver had been traveling.

FRANCE 0.N.S.E.R,
SAMPLE PERIOD

15 WEEKS, ALL DAY, ALL WEEK

LOCATION - RANDOM
TESTING DEVICE - BREATHALYZER
PERSONS TESTED - 7300

RESULTS 52.5% HAD BEEN DRINKING
6.9% HAD BAC OVER 50 MG

REFUSAL RATE NOT KNOWN

In 1969 a large roadside survey was conducted in France during the
summer and fall months. The 7300 breath samples were analyzed on the
Breathalyzer with results indicating that 52.5% of the drivers had been
drinking, 6.9% had BAC over 50 mg. Survey sites were chosen on a ran-
dom basis. Men were found to be more likely to be drinking and driving
than were women and separated and divorced drivers were most often
found to be in the high BAC range than were married drivers,

The report for this study has not been published, but it is expected
within the next two months. I have been told since this slide was
made up that the refusal rate was about 0.5%.



NETHERLANDS - 1970, 1971

SAMPLE PERIOD 3 MONTHS, -0200-0400 .

FRIDAY, SATURDAY, SUNDAY

114 RANDOM URBAN SITES

BLOOD TEST, 2 BREATH TESTS

2675 IN 1970

2967 IN 197

IN 1970, 26% HAD BEEN DRINKING
12% HAD BAC OVER 50 MG
14% REFUSED

IN 1971, 33% HAD BEEN DRINKING
17% HAD BAC OVER 50 MG
13% REFUSED -

LOCATION :
TESTING DEVICE -
PERSONS TESTED

RESULTS

[ I |
LUl

During the Dutch survey of 1970, complete data were collected on 2675
subjects. = The survey lasted three months and used both blood and
breath tests to determine blood alcohol content. 26% of those tested
had been drinking, while 12% had a BAC over 50 mg. The refusal rate
was 14%. 1In 1971 the survey was replicated; this time data were
collected on 2967 drivers. 33% of these drivers had been drinking
and 17% had blood alcohol content over 50 mg.

For both surveys, sites were chosen randomly in urban areas.

0SLO, NORWAY 1970, 1971
SAMPLE PERIOD 24 MONTHS APPROX. 2200-0200

LOCATION « - RANDOM (?)
TESTING DEVICE - ALCOTEST
PERSONS TESTED - 1946

2.8% HAD BEEN DRINKING
1.9% HAD BAC OVER 50 MG
1% REFUSED

RESULTS

A roadside survey was conducted in Norway in 1970-71. Specific infor-
mation was not available to me as to how sites were chosen for this
two-year survey. Almost 2000 persons were stopped and out of these

1% refused to give a breath sample.. The Alcotest was used in all
cases, with a follow-up blood test when intoxication was suspected.
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This survey produced the lowest level for drinking and driving of all
surveys reported in this review. 2.8% of the drivers had been drinking
but 2/3rds of these drinking drivers had blood alcohol contents over
50 mg. This distribution of drinking and driving is quite unlike
anything that has been found in North America and most of the rest

of Europe, to my knowledge.

ALBERTA MINISTRY OF TRANSPORT 1971
SAMPLE PERIOD - 16 DAYS, 2100-0300
ALL DAYS
LOCATION - RANDOM
TESTING DEVICE - BREATHALYZER
PERSONS TESTED - 1897
RESULTS - 26% HAD BEEN DRINKING

12.9% HAD BAC OVER 50 MG
6% REFUSED

The final survey that I will report on at this time is a Canadian sur-
vey conducted in 1971 in the Province of Alberta. 2022 drivers were
asked to take part in the study and out of these 6% refused to parti-
cipate. Of the remainder, 26% had been drinking and 12.9% had a blood
alcohol content over 50 mg. It should be pointed out that in this sur-
vey the police screened all drivers passing the site before the survey
crew could select their samples. In total, 34 drivers were charged
with impaired driving by the police. As a result of this there is
1ikely a small bias in the displayed figures.

Of course there are other surveys that could have been reported on here,
for example surveys in Michigan in 1970 and Albuquerque, New Mexico in
1971 produced drinking-driving figures very similar to those in the
Alberta study, despite the fact that there were some minor differences
in survey procedures. Generally speaking, however, it is very difficult
to draw strict comparisons among all these surveys because of different
methods of choosing sites, difference hours, days of the week and months
of the year used for sampling, different measuring devices for breath
testing, and differing levels of overall reliability. It goes without
saying, that it is just this lack of comparability that the International
Roadside Survey Methodology has been designed to eliminate.

There is ample evidence that roadside surveys can be conducted success-
fully - from the point of view of the researcher in terms of reliable
results, from the point of view of the program administrator in terms
of program evaluation, from the point of view of the police officer in
terms of no loss of public goodwill, and finally from the point of view
of the motorist himself in terms of his own curiosity and concern and
without major inconvenience to him.
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4.2 Review of Recent National Surveys

During this session of the conference program selected nations were
requested to present reports on recent roadside surveys and other
nations represented at the conference were given an opportunity to
report on recent roadside survey activities.

4.2.1 CANADA - BRIAN CARR, Chief of Systems Evaluation, Road
Safety Branch, Ministry of Transport, Canada

The Canadian Ministry of Transport has conducted four recent projects
to evaluate existing Canadian countermeasures, including:

The Edmonton Study - October 1973

The Breathalyzer Legislation - An Inferential Evaluation -
October 1973

The Evaluation of the Alberta Impaired Drivers Project
(a rehabilitation program) - not yet published

The Evaluation of the Drinking/Driving Public Education
Campaign in Saskatchewan - not yet published

4.2.2 UNITED STATES - DR. ROBERT B. VOAS, Chief Demonstration
Evaluation Division, Office of Driver and Pedestrian Programs,
U. S. Department of Transportation, Washington, D. C.

Dr. Voas reported on the 1973 U. S. national roadside breath-testing
survey procedures and results and the results of roadside voluntary
surveys conducted in connection with 19 alcohol safety action projects.

1973 U. S. NATIONAL ROADSIDE BREATHTESTING
SURVEY PROCEDURES AND RESULTS

In the fall of 1973 the Highway Safety Research Institute, University
of Michigan, conducted a nationwide voluntary roadside breathtesting
survey for the National Highway Traffic Safety Administration. This
was the first such national survey to be conducted under the guide-
lines of the OECD Initiated Group of Experts on the Effects of Alco-
hol and Other Drugs on Driver Behaviour. A total of 3,698 motorists
were randomly stopped at 185 roadside locations in 24 primary sampling
areas in 18 states across the United States between 10:00 p.m and

4:00 a.m. on Friday and Saturday nights during the period from October
26 to December 16. From these motorists 3,358 interviews and 3,192
satisfactory breath test analyses were obtained.

The basic objective of the survey was to estimate the extent of driving
after drinking during the survey hours in the United States. The sur-
vey found that 22.6% of the national sample had been drinking (0.02%
W/V Blood Alcohol Concentration or higher). 13.5% had been drinking

W

¥
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enough to involve probable impairment of their driving (0.05% BAC

or higher), 5.0% had been drinking enough to be considered legally
impaired in all states (0.10% BAC or higher), and 1.4% were definitely
intoxicated (0.15% BAC or higher). The proportions of motorists
driving after drinking increased considerably from the beginning

to the later survey hours, more than doubling between 10:00-11:00 p.m.
and 2:00-3:00 a.m. However, a comparison of the data from Friday and
Saturday nights showed only slightly more driving after drinking on
Saturday nights than on Friday nights.

In regard to type of roadway it was found that driving after drinking
was slightly more prevalent on less heavily traveled roads and in

more open and rural areas. When the various survey localities were
compared with each other tremendous variation was found, as would be
expected given the limited numbers of respondents in each Jdocality.
However, there was still a general tendency for the more rural areas

to have higher percentages of drinking drivers. This was also reflect-
ed in the regional comparisons which found somewhat higher percentages
of probably impaired driving in the south (14.8%) and midwest (14.1%)
than in the northeast (12.6%) and west (11.7%).

Turning to personal characteristics of the nighttime drivers, the data
show disproportionately more driving after heavy drinking among males,
blue collar workers, non-highschool graduates, divorcees, persons aged
21-44, Tow mileage drivers, drivers traveling alone and on short trips,
drivers traveling to or from eating places, and persons who consider
themselves moderate or heavy drinkers. It was also found that heavy
drinking drivers as compared with the other drivers were less likely

to have discussed drunk driving in the previous month; were more like-
1y to overestimate or to underestimate the percentage of traffic fatal-
ities involving drinking drivers; were more likely to think problem
drinkers cause more accidents than social drinkers; were more likely

to have tried to persuade others not to drive in the previous year;

and were more less likely to express willingness to pay more taxes for
governmental alcohol safety programs.

The complete Highway Safety Research Institute report explains the sur-
vey design and procedures and describes the analytical findings listed
above in much greater detail. The report concludes with the observa-
tion that such a national roadside breathtesting survey has been demon-
strated to provide useful information at a reasonable cost, and it
offers ten suggestions for improving the operation of such a future
survey. The complete report is available from the Office of Alcohol
Countermeasures.

Extensive appendices include much detailed information about the sur-
vey operation. The appendices also include codebooks with marginal
distributions of the survey results, both for the 3,698 individual
respondents and for the 185 roadside sites.
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The following data are extracted from the report for discussion:

Table 1 - Comparisons of national BAC results using unweighted
data, data weighted by speed/traffic factors and population factors,
and data weighted by speed/traffic and population and drinking esti-
mate factors, for total sample and two time periods, in percent.

Table 2 - National BAC results and demographic characteristics
of the drivers; sex, race, age, education, marital status, and occu-
pation; using speed/traffic, population, and drinking estimate
weights, in percent. ,

Table 3 - National BAC results and driving characteristics of
the drivers; passengers annual mileage, trip purpose, trip length;
using speed/traffic, population and drinking estimate weights, in
‘percent.

a)



TABLE 1.  COMPARISONS OF NATIONAL BAC RESULTS USING UNWEIGHTED DATA, DATA
WEIGHTED BY SPEED/TRAFFIC FACTORS AND POPULATION FACTORS, AND
DATA WEIGHTED BY SPEED/TRAFFIC AND POPULATION AND DRINKING ESTIMATE
FACTORS, FOR TOTAL SAMPLE AND TWO TIME PERIODS, IN PERCENT

BAC Readings

Time and Weight Factors No. .00-.0l .02-.04  .05-.07 .08-.09 .10-.14 .15+

10-12PM 1657 (
No Weighting 83.5 7.5 4.4 1.6 2.0 .9
Speed/Traffic and

Population 83.1 7.8 4.7 1.5 2.0 1.0

Speed/Traffic, Popula-
tion and Drinking

Estimate 82.9 7.7 4.8 1.5 2.1 1.1
1-3AM 1541
No Weighting _ 66.7 12.0 8.4 4.7 6.4 1.9
Speed/Traffic and _

Population 66.0 12.7 8.1 4.6 6.7 1.8

Speed/Traffic, Popula-
tion and Drinking

_6l-

Estimate 66.5  12.4 8.0 4.5 6.7 1.9
TOTAL | 3192 |

No Weighting 75.5 9.6 6.3 3.1 4.1 1.4
Speed/Traffic and

Population 77.2 9.4 6.1 2.4 3.5 1.4

Speed/Traffic Popula-
tion and Drinking
Estimate ' 77.4 9.2 6.1 2.4 3.6 1.4




TABLE 2. NATIONAL BAC RESULTS AND DEMOGRAPHIC CHARACTERISTICS OF THE DRIVERS:
: ~ SEX, RACE, AGE, EDUCATION, MARITAL STATUS, AND QCCUPATION: USING
SPEED/TRAFFIC, POPULATION, AND DRINKING ESTIMATE WEIGHTS, IN PERCENT

Wtd. . BAC Reading
No.  .00-.01 _ .02-.04 _ .05-.07 .08-.00 _.10-.14__.15%

Male 301 75.7 9.8 6.4 2.7 3.8 1.6

Female. o 586 85.1 6.5 4.7 1.1 2.3 0.3
Race';;.‘ ' A

White =~ 230 77.9 8.9 5.7 2.5 3.7 1.3
Black 328 72.9 11.9 7.2 2.5 2.7 2.8
Age - )

16-17. . 242 88.4 3.3 3.8 1.7 2.7 0.0

18-20. 596 81.5 7.3 5.3 1.7 3.0 1.2
21-24 A 622 74.6 10.6 6.7 2.9 4.2 1.0
25-34 o 948 74.1 10.7 6.9 2.2 4.6 1.6

35-44 481 74.6 9.5 6.1 3.9 4.3 1.6
45-54 . 436 78.6 8.0 6.6 2.4 2.2 2.2
55-64 231 78.2 1.5 4.6 2.6 1.0 2.1
65+ | 7 85.8 5.0 - 5.5 1.8 2.0 0.0
Education

High School Mot Finished 956 79.0 6.2 6.4 2.1 4.3 2.0
High School Finished 1257. 77.0 10.0 5.6 2.9 3.5 1.2

Some College : 873 . '77.6 . 8.8 6.3 2.6 3.3 1.4

S 74.9 13.0 6.4 2.2 2.7 0.9

College Finished .~ 542

»
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TABLE 2 (Continued)

bitd. BAC Reading
No. .00-,01 .02-.04 .05-.07 .08 .09  .10-.14 |15+
Marital Status
Married 1799 77.8 8.6 5.9 2.6 3.5 1.5
Single 1497 79.8 9.0 4.9 2.2 3.3 0.8
Divorced 222 66.1 15.6 11.0 4.7 4.6 3.0
Separated 69 62.6 11.1 15.3 0.0 7.2 3.9
Widowed 45 69.5 2.0 12.5 0.0 1.1 4.9
Occupation
Unemployed 180 76.5 13.3 4.3 2.0 3.9 0.0
White Collar 1172 75.7 12.2 5.7 2.4 3.0 0.9
Blue Collar 1732 76.0 8.2 6.9 2.9 4.1 2.0
Farmer 23 82.2 15.8 0.0 0.0 1.9 0.0
Housewi fe 90 92.9 3.0 2.3 1.2 0.0 0.5
Student 433 84.3 4.8 6.1 1.8 2.9 0.1

- lz-




TABLE 3. NATIONAL BAC RESULTS AND DRIVING CHARACTERISTICS OF THE DRIVERS:
PASSENGERS ANNUAL MILEAGE, TRIP PURPOSE, TRIP LENARTH: USING SPEED/
TRAFFIC, POPULATION AND DRINKING ESTIMATE WEIGHTS, IN PERCENT

Wtd. BAC Reading
No. .00-.01  ,02-.04 .05-.07 .08-.09 .10-.T4 .15+
No. of Passengers ‘
None 186 79.2 8.0 5.3 1.5 4.1 1.9
One , 1368 75.9 10.6 5.6 3.3 3.3 1.1
Two or More 917 76.4 8.9 8.0 2.4 2.8 1.4
Annual Mileage
Under- 10,000 820 77.1 8.2 5.8 2.3 4.9 2.1
10,000-20,000 1472 78.3 9.2 5.8 2.3 3.4 0.9
20,000-30,600 622 74.7 11.5 6.2 3.8 3.0 0.8
Over 30,000 578 79.7 7.5 6.5 2.0 2.3 1.9

Trip Purpose

_Za_

Social (Friend's Home) 1122 76.9 10.0 7.0 2.2 3. 1.1
Recreational, Cultural 370 88.8 5.5 2.7 0.9 2.1 0.0
To or From Eating or
Drinking Places : 874 67.0 14.0 7.3 3.8 5.9 2.0
Between Eating or
Drinking Places 105 46.2 19.6 15.6 8.8 7.5 2.3
To or from Work 561 89.2 3.1 4.1 1.6 0.8 1.2
Just Driving Around 68 80.1 3.8 9.9 1.6 5.5 0.0
Other 518 81.2 7.2 3.7 1.9 3.8 2.2
Trip Time
0-5 minutes 343 76.4 9.0 5.3 2.8 4.7 1.7
6-10 minutes 506 70.9 13.0 8.1 2.6 3.6 1.9
11-20 minutes 1185 76.4 8.4 7.5 2.7 3.8 1.3
21-30 minutes - 647 81.6 8.5 5.0 2.1 1.9 0.9
31-50 minutes 426 78.4 9.3 3.7 2.5 4.0 2.2
51-100 minutes 2N 32.3 8.3 4.1 1.9 3.0 0.4
101-200 minutes 134 75.7 8.1 6.3 2.0 5.0 3.0
More than 200 minutes 66 89.5 1.7 7.0 1.8 0.0 0.0

E

W, "
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SUMMARY OF RESULTS OF ROADSIDE VOLUNTARY SURVEYS
CONDUCTED BY 19 ALCOHOL SAFETY ACTION PROJECTS

See Appendix G for materials presented by Dr. Voas.

4.2.3 FRANCE - M. J. L'HOSTE, 0.N.S.E.R., Paris, France submitted
the following statement:

It has been hoped that certain countries, including France, would
condust roadside surveys during 1973-1974.

So far as France is concerned, difficulties in obtaining the required
agreements from the several agencies and departments involved has
prevented the running of a roadside survey during the planned survey
period.

Currently, the absence of the required approvals and agreements make

it impossible to say when the study will be conducted or even whether
it will be conducted at all.

4.2.4 NETHERLANDS - PETER C. NOORDZIJ, Institute for Road Safety
Research, Voorburg, Netherlands

A brief report on roadside surveys conducted during 1970 and 1971 was
presented and some of the data gathered was highlighted, as follows:

Percentage Distribution by BAC

Year BAC (mg/ml)

0 - 10 10 - 50 50 - 100 700+
1970 73 14 8 5.
1971 64 17 10 8

Percentage Distribution for Female Drivers

Year BAC (mg/ml)

0 - 10 10 - 50 50 - 100 100+
1970 94 4 2 -
1971 85 9 4 2
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Pertentagg,Distribution,for Male Drivers - 1970

Age S .- BAC (mg/mi) = .~ -
0-10 10 - 50 50 - 100 100+
1 =25 - 73 16 8 4
25-35 71 16 7 6.
35-50 67 17 10 6
50+ 76 11 - 7 6

Percentage Distribution for Ma1e Drivers - 1971

- [Age » BAC (mg/ml) ~
1 ' 0-10 10 -~ 50 50 - 100 100+
-25 62 20 10 8
25-35 60 18 13 10
35-50 68 16 9 7
50+ 77 13 6 7 .
Percentage Distributfon by Time - 1971
-~ Time BAC (ma/ml)

, -~ 0 - 10 10 - 50 50 - 100 100+
2200-2400 77 14 5 4
2400-0200 54 21 14 11
0200-0400 42 19 21 18

Percentage Distribution by Time - 1971
' Returning from Visit
Tie | BAC (wa/id)
0 -10 10 - 50 50 - 100 100+
2200-2400 81 13 4 2
2400-0200 58 23 13 6
0200-0400 41 20 19 20

1]
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Percentage Distribution by Time - 1971
Returning from Bar

Time BAC (mg/ml)
0 -10 10 - 50 50 - 100 100+
2200-2400 48 18 13 1
2400-0200 39 21 18 13
0200-0400 28 17 30 14

4.,2.5 FINLAND - PROFESSOR M. LINNOILA, Departments of Pharmacology
and Forensic Chemistry, University of Helsinki, Helsinki,
Finland

Finnish road traffic law prohibits the operation of a motor vehicle
while under the influence of alcohol or other agents that impair the
driving ability. When police believe that a dviver is under the in-
fluence of alcohol he is subjected to a breath test. If the breath
test reveals a blood alcohol concentration in excess of 30 mg/ml,

the case is considered to be positive. After a positive breath test,
the driver is taken to a physician for an investigation and the collec-
tion of a blood sample for the accurate determination of the blood
alcohol concentration. If a breath test is negative, and the police
have good reason to believe that some agent other than alcohol has
been used by the driver, he is taken to a physician for investication
and the collection of blood and urine to determine qualitatively and
quantitatively the agent used.

In 1970 there were 9,174 positive breath tests; in 1973 there were
13,908 positive tests. During this period of time the number of motor
vehicles increased from 100,000 to 125,000. From 1968 to 1972 the
amount of alcohol consumed in Finland increased by 60%, and in 1972
the average alcohol consumption was 4.3 liters. Police activities to
control drinking drivers have not kept pace with the increase of motor
vehicles and the consumption of alcohol.

In 1970, 73% of the drunk drivers had blood alcohol concentrations in
excess of 120 mg/ml; the percentage increased to 75.8% in 1973. 1In
1971, 113 women were listed as drunk drivers; the number increased to
176 in 1973,

From these data one can conclude that drivina under the influence of
alcohol in Finland has increased at a rate comparable to the increase
in alcohol consumption, and at a rate much faster than the increase
in motor vehicles. Stringent Tegislation has not been effective in
preventing the increase of drunk driving in Finland
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Within the provisions of the traffic control system, the Finnish

police could conduct roadside surveys to determine the extent of

drinking in the driving population. The police could develop data

on examined drivers such as age, sex, type of vehicle and mileage

driven per annum. Every driver could be required to take the v
breath test without an assumption that there was alcohol consump-

tion prior to the test request.

W

4.3 Methodology of Roadside Surveys

This portion of the conference nrogram dealt with the research
methodology and recommendations for conducting roadside survevs
contained in Appendix C, Alcohol and Highway Safety: A Review of
the Literature and a Recommended Methodoloaqy. In the presentation
and discussion, Appendix D, Scientific Roadside Surveys of Alcohol
in the Driving Population, was used to supplement and expand the
recommendations and research methodoloay.

4.3.1 Planning and Conducting the Roadside Survey

PROFESSOR M. W. PERRINE
University of Vermont
Burlington, Vermont

 Professor Perrine reviewed the needs for roadside surveys; discussed
various activities dealing with preliminary planning such as site
selection, training of personnel and the selection of equipment: and,
pointed out recommendations for conducting roadside surveys including
safety considerations, stopping procedures, interviewing procedures
and terminating the roadside cperations.

Professor Perrine's discussions covered materials in the following
references:

Appendix C: pages 50 through 67
Appendix D: pages 1 through 22

In addition, Professor Perrine referred to and recommended consider-
ations contained in his study and report, Methodological Considerations
in Conducting and Evaluating Roadside Research Surveys, U. S. Depart-
ment of Transportation, NHTSA Technical Report, February, 1971.

4,3.2 Blood A]cohoT Concentration Measurements s

TOXICOLOGIST LOWELL C. VAN BERKOM
Minnesota Department of Public Safety
St. Paul, Minnesota
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Toxicologist Van Berkom discussed materials dealing with BAC measure-
ments contained in the following references:

Appendix C: pages 50 through 57
Appendix D: pages 22 through 24

In addition, slides were shown and materials distributed on several
types of breath-testing instruments for roadside survey use, including:

Stationary Quantitative Instruments: These units are
mounted permanently in a van and require that the driver
be removed from his vehicle for breath sampling. Examoles
of this type displayed were: Breathalyzer Model 900A and
Model 1000; Photoelectric Intoximeter; Gas chromatographic
Intoximeter; Alco-Analyzer; and Intoxilyzer.

Hand Held Quantitative Devices: These units are sufficiently
portable to allow the breath test to be conducted at car side,
therefore, not requiring the removal of the driver from his
vehicle. Examples displayed were: NHTSA Alcohol Screening
Device; Alcolimeter; Alcolmeter; and ALERT units.

Remote Collecting Devices: These devices allow the breath
sample to be collected at car side or in the van and store
the sample for later analysis in a laboratory. It has the
advantage of not providing immediate BAC results which
alleviates some legal problems and can be a factor in
reducing the percent refusal rate. Examples: Breathalyzer
collection and transfer units and GC Intoximeter Indium
Crimper.

The method of detection used in the various instruments presented
were photometric; Hvdrogen flame gas chromatogranh; thermal conduc-
tivity gas chromatograph; Infra-red; Electrochemical oxidation and
semi-conductor detectors.

The slide presentation was arranged in order of manufacturer to allow
the participants to associate the various tvpes of instruments as a
groun. The units displayed are listed below by manufacturer noting
type of detector system and quality control units (simulators) wher
applicahle:

Smith & Wesson Electronics Company
tatontown, Mew Jersey 07724

Breathalyzer Model 900 - Photometric System Detector
Breathalyzer Model 900A - Photometric System Detector
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Breathalyzer Model 100 - Photometric System Detector

Breathalyzer Collection & Transfer Units - uses calcium
chloride tube for remote collection.

Simulator Mark IIA - constant temperature for quality control

Intoximeters, Inc.
St. Louis, Missouri 63103

Photoelectric Intoximeter - Photometric System Detector

Gas Chromatographic Intoximeter - Hydrogen Flame Detector
Nalco Gas Standard - Gas alcohol standard for quality control
Indium Crimper - uses indium tube for remote collection

Luckey Laboratories
San Bernardino, California 92404

Alco-analyzer - Gas chromatographic - thermal conductivity
detector '

Simulator - constant temperature for quality control
Omicorn Systems Corporation
PaTo Alto, California 94303

Intoki]yzer - Infra-red Detector

National Highway Traffic Safety Administration
Washington, D. C. 20590

Alcohol Screening Device ~ Electrochemical Oxidation (fuel cell)
detector

Energetic Science, Inc.
" New York, MNew York 710470

Alco-Limiter - Electrochemical Oxidation (fuel cell) detector

Lion Laboratories, Ltd.
Cardiff, Wales, Great Britain

Alcolmeter - Electrochemical oxidation {fuel cell) detector

Borg-Harner Corporation
Des Plaines, Illinois 60018

ALERT - Semi conductor detector
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4.3.3 Breath-Testing Demonstration

Following the discussions with Professor Perrine and Toxicologist
Van Berkom, demonstrations were made of the several breath-testing
instruments available at the conference, including:

Breathalyzer
Alco-Limiter
Alcometer

Digital ALERT Unit

4.4 Demonstration of Roadside Surveys

Professor Perrine and Toxicologist Van Berkom reviewed the recommen-
dations for roadside surveys and types and uses of breath-testing
instruments on roadside surveys.

A special 25 minute film, developed by the National Safety Council
conference team, was shown to illustrate some of the techniques and
problems discussed in the conference reference materials. Emphasis
was placed on how best to process and handle types of drivers inter-
viewed at roadside surveys.

After a critique of the film, Professor Goldberg expressed thanks
for the conference participants to the International Drivers'
Behaviour Research Association and the National Safety Council
for a successful conference on roadside surveys.
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INTRCLCUCTION

Many countries expend a considerakle amount of time and
energy 1in combating the drinking-driving prcklem. some
techniques appear to be mcderately effective in diminishing the
problem, while other techniques aprear not to have any etfect
whatsoever. It would therefore seer wise to concentrate on those
activities which appear to be the mcst effective, and discontinue
support for ° those countermeasures which are found tc be
ineffective. The problem has been in deciding which
countermeasures are effective, and which are not. 1In most cases,
the data do not exist which will allow for decisicns to be made
regarding the effectiveness of the various countexmeasures.

The few attempts that have been made to evaluate the
impact of countermeasures have relied either upon questionnaire
and interview data (which is dubicusly correlated with
pehavioural data) or wupon accident data (which is often
confounded by a plethora of unccontrclled factors) . ~wWhat has been
lacking is some sort of direct measure of the behaviour which is
to be changed by the ccuntermeasure. :

Another, and related, vproblem is the question of the
nature and extent cf the drinking-driving problem in a rarticular
countrye. Accurate informaticn as to the type c¢f rperson who
combines driving with excessive drinking, the time ¢t day, and
the day of week when drinking-drivers are most prevalent, and
otner similar information wculd be most helpful in designing
countermeasures'! rrograms. Furthermore, it is <c¢nly when an
accurate picture of the number cf impaired drivers cn the road is
available that 1t will be possible t¢ evaluate the significance
of findings related tc the 1incidence of rweasureakle BAC's in
fatally injured drivers.

Finally, there 1is +the gprcklem of making comgparisons
between countries. It would be advantageous if it were ©rossible
to make international compariscns of both the drinking-driving
problem and the effectiveness of the varicus national
countermeasures' Erograms, Each country cculd save a
considerable amount of time and money 1if the countermeasures®
experience o©of other countries cculd be evaluated ky scme ccmmon
yardstick. At the present time it is not possiktle tc wake these
comparisons.



What 1is needed then is, (1) data for the evaluation of
each new. countermeasure, (2) data for the evaluation cf complete
countermeasures' pIOgrams, (3) data, which will allow
international comparlscns cf prcgram effectlveness,v_and problem
magnitude, and (4) data wh1ch will prcvide more infcrmation as to
the_ nature and extent of the drinkKing-driving prcblem in each
country. It would obv1ously ke desirable if one 51ngle measure
could be found which wculd serve all four needs.

The ultlmate goal of all drinking-driving
countermeasures is to reduce .the number of ‘accidents, injuries,
and fatalities. resulting frcm traffic crashes in which alcohel is
a factor. 1In order to achieve this goal, wmost, if not all,
countermeasures are directed at reducing the frequency of
occurrence ©of high Lklood .alcohol contents in the driving
populatlon. . Therefore, +the .ideal measure of countermeasure
effectiveness would be the actual  change in the frequency of
occurrence of high BAC's in the driving porulation. The obvious
way to gather this infcrmation is to actually go out on the
roads, pull the drivers over to the roadside, and obtaln blood or
breath samples from them.

Road81de sampling o©f the blood 4alcohol contents of
pa351ng motorists would give 'valuable informaticn as to the
nature and extent of the drinking-driving groblem. Furthermore,
if the data were to be gathered in the same way by all ccuntries,
it would allow for international comparisons of the extent of the
problem and of the success of the various attempted solutions.

1
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REVIEW

Evanston, Illinocis

The first roadside survey of drivers' Llood alcohol
contents took place in Evanston, Illinois in 1938. R.L. Holcomb
obtained 1,750 samples over a one week period by having the
police randomly stop rrassing motorists and refer them to a
testing team. Continuous testing was conducted from midnight on
Friday, April 22 until 0600 hrs. on Monday, April 25, and then
alternate day and night samples were collected until Saturday,
April 30.

The survey was conducted at 8 locations, 4 cf which were
in areas where drinking-drivers were thought to ke prevalent
(proximity to liquor outlets), and the remaining 4 locations were
in areas where drinking-drivers were thought not tz ke prevalent.

There were three survey crews, each consisting of three
interviewer-testers (university students), a sugervisor and a
uniformed police officer. Fach crew operated fcr 9 hours at a
time.

A uniformed police officer storped randcmly selected
cars whenever the survey crew was ready to prccess ancther
subject. As soon as the car was stcrped, an interviewer
approached the driver and the pclice officer withdrew from the
proximity of the vehicle. The driver was then asked a series of
6 questions (example - Are vyou Lkothered by headlight glare?)
which were designed to elicit cooperation as well as to allow the
driver to accommodate himself to the testing situation. The
driver was then presented with a specially constructed wide-
mouthed 'balloon', which he was asked to inflate. The breath
sample thus obtained was then taken to the trailer laboratory
where one of the testers immediately made a qualitative test on
about 1,000 cc's of breath to see if alcohol was present. If
alcohol was present, a quantitative analysis was made on the
Harger Drunkometer.

The survey found that 12% cf all drivers tested had been
arinking, and 2% of all drivers tested had blood alcohcl levels
in excess of .10%. The obtained distribution of blood alcohol
levels is presented in Fig. 1.

They found that peorle in the age range from 25-30 were
the most likely to be drinking drivers. They also concluded that
women drink and drive as much as men, when the number of women
driving at the various hours cf the day is considered. The study
also found that most drinking was done on the weekend, the
largest number of drinking drivers Lkeing detected during the
early hours of Sunday morning.



Tsronto, Ontario

The next survey on record took place in Toronto, Ontario
during 1951-52. A research team headed by G.H. Lucas gathered
samples from non-accident ' involved drivers' who were at the
accident scene at' the same . time, travelling in the same
direction, and.- in cars of the same vintage as were accident
involved drivers. Samples were-oktained for 2,015 non-accident
involved drivers. ' :

Breath samples were collected in plastic ktalloons and
analyzed later cn either a Harger Drunkometer or a Greenberg
Alcometer. Each driver was asked four gquestions and then given a
guestionnaire which was +to ke 1returned by mail to the
researchers. The results indicated that 8.7% of the drivers
tested had BAC's of .10% or greater. The distributicon of blood
aicohol levels is rresented in Fig. 2.

Bratislava, Czechoslovakia

In West Bratislava and its nearty suburks, in 1956-57,
an investigation was launched tc determine the number of drinking
drivers on the rocads at night between 2200 and 0300 hrs. ‘and
during the day ketween 0600 and 2000 hrs.

Following a preliminary investigation by the Road Safety
Department to determine where surveys could ke carried out
without causing much waiting or serious.econcmic losses, the
first ‘location was set ugp. - One of the main roads c¢f EBratislava-
Raca (a suburb of Bratislava) was chosen fcr a night-time survey.

Approximately 25 cars an hour pass through cn this route. The
antire investigation was. ket secret. The methed -of
investigation was as fcllows: BAll vehicles were stopped Ly a
patrol who checked drivers' licences and then requested drivers

to take a medical examination. Then the Hargersch test and blood
test were performed to determine the presence of alcchol. If the
driver was found to be intoxicated, he was given a ride home Dby
the relief driver. This prccedure had to te stopped after awhile
pecause of the great percentage who were found to be ‘“under the
influence". - Each examination and test required about 13 minutes.
if, in some cases, a positive alcohol reaction was given, the
Widmark method was also used to determine the amcunt of alcohol
present.

>



The first test took place on Saturday night, in crder to
involve a small amcunt of vehicles. The second was conducted on
Tuesday night between 2200 and 0300 hrs. These two surveys
resulted in 43 and 70 subjects keing tested (a +total of 113),
49.5% of which were "under the influence of alcohcl®. All but 18
of the 113 subjects said they had taken a drink within the
previous 12 hours. Of those 56 "under the influence" (at least
.05% of alcohol in the blood), 63% had BAC's of ketween .05 and
.10 percent, and 21% had BAC's of between .10 and .15 percent.
The remaining 16% (nine in number) were over .15 per cent. Later
analysis showed that this area bhad in the past had a greater
number of traffic violations and speeding offences. This raises
some questions as to the wvalidity of generalizing from this
sample.

In additicn to these night surveys, a daytime survey was
carried out in Bratislava. A day's investigation lasted from
1300 to 1900 hrs. without a break. The procedure followed in
Bratislava was the same as that wused in the preceeding two
nightime surveys but only drivers of government owned vehicles
were included as the traffic density was tco great to include all
drivers. In all, seventy drivers were tested, and 8 (11.2%) were
found to be "under the influence" (registering tketween .09 - .19
per cent BAC.) .

A third investigaticn, conducted in the area around
Bratislava between 0600 and 200 hrs. daily included over 2,000
drivers.. Because of suspected sampling bias, a majority of the
drivers were disregarded, leaving 348 drivers on which to base
the results. All drivers were stopped at each site, a total of
six sites were covered each day, enccrpasing 100 to 200
kilometers a day. The length of time required to complete this
survey 1is not clear from the translation. This daytime
investigation revealed that of 348 drivers, forty (cr 11.4%) had
between .06 and .22 per cent alcohol in their blood.

No attempt was made to match driver alcohcl level with
demographic variables such as sex, age, education, or occupation.

New York City

The researchers collected case data on motor vehicle
fatalities in New York City (excluding Staten 1Island) for the
periods June 1 to October 24 in both 1959 and 1960. Their
accident data were based on files of the Cffice of the Chief
Medical Examiner cf New York City and the Accident Investigation
Squad, New York City Pclice Derartment. It was decided to use
only those accident fatalities which had died within six hours of
the accident. This was done to avoid, as much as possible, 1loss
0of alcohol concentration prior to autogsy.



The sites of these fatal accidents were then revisited
on the same day of the week and at the same time of day for the
purpose of obtaining data from non-accident involved drivers.
They were chosen, withcut reference to prokable weather, within a
few weeks of the calendar date of the occurrence of the accident.

: A typical site team consisted of one cr both of the

authors, one to eight policemen, and an unspecified number of
medical students, Only ncn-commercial passenger motor vehicles
were involved in this survey. A random manner of selection wa$
used: on arrival at the site a number frcm 1 to 20 was chosen;
and subsequently every nth car was stopped. The directicn of
traffic surveyed was the same as that in which the accident
victim had been travelling. A total of six successful interviews
and breath specimens was the objective for each site. When the
site had a low traffic density then n chosen was 1 and the first
6 cars were stopred. It 1is not stated exactly what role the
police played in the survey, nor is it stated who interviewed thé
Subjects and who toock the treath test. Participation of thé
driver was voluntary and ancnymous.

Refusal rate was minimal, only 1 Subject of 222 refused
to provide an interview and breath specimen. A tctal of 37 sited
were visited, each resultlng in 6 complete interviews and breath
tests, for a total samrle size of 222, Actually, an additional
36 subjects were tested at sites where the accident victim lived
longer than - six hours, but these subjects are not included in
these data.

The breath specimens were collected in Saran bags
(developed by the Derartment of Pharmacclogy, University of
Toronto) . The breath samples were analysed approximately 2 to 3
hours later by the following method: ©On returning to the lak the
Saran bags were placed in an incubator at approximately #40°C.
.for about 15 minutes. The Breathalyzer was used to analyse the
‘incubated breath samples. )

Although the  author's purpose in conducting the survey
was to determine (by comparing ncrmal driving gopulation t0O
accident fatalities) the cause of fatalities 1in the driving
population, this review of studies to determine the extent of
drinking drivers in the norral porulation will only deal with the
data relevant to the ccntrcls. “

Fifty-two (23%) of the drivers had measurakle BAC's, and
nine (4%) had BAC's of .10% or greater. The distribution of
blood alcohol levels is presented in Fig. 3.

No significant association between socio-economic status
and alcohol concentration was found to exist.

w
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Grand Rapids, Michigan

What 1is perhaps the mcst referenced study in this area
was conducted in Grand Rapids, Michigan during 1962-63, by a
research group headed by R. Bcrkenstein. A total of 7,590 non-
accident involved drivers were interviewed at the sites of
previous accidents, at the same time as the accidents had
occurred.

Randomly selected vehicles were directed into the survey
site by a police officer. Breath samples were collected in
specially designed polyethelyne bkags and returned to the
lapboratory for later analysis cn the Breathalyzer. Four samples
were collected at each site.

10.9% of the porulation were found to have measurable
BAC's, and 2.4% of the drivers were over .05% BAC. The
distribution of blood alcohol 1levels is presented in Fig. 4.

The 25-34 year c¢lds were found tc have the highest
percentage of drivers with BAC's at .08% or over, Drivers who
were either younger than 17 or older than 65 were the least
likely to have high blood alcohol ccntents.

Married pecple were found to be 1less 1likely to be
drinking drivers than were either serarated or divorced people.
Education was found to be a factor not only in determing whether
or not a person would ke drinking and driving, but also whether
or not the person would refuse to take the kreath test.

Those whc drive less than 5,000 miles a year were less
likely than those that drive 5,000 or more miles a year, to be
drinking drivers. It was alsc found that at BAC levels of .05%
and above, the non-white drivers were cver-represented.

Howard County

A second, and as yet unpublished, survey was conducted
by Borkenstein et al in 1967, thrcughout Howard@ County, Indiana.



The county was divided into 8,400 1,000-fcot squares.
The types of road (4-lane, 2-lane, county, city) within each
square ‘''were - identified and a numerical designator was assigned
which identified the sqguare, the type of road, and the road
itself. The roads were then listed by type. This resulted in
165 four-lane segments, 392 state and federal two-lane segments,
1979 city street segments, and 3760 county road. segments. Using
a table of random numbers, 1,000 sites were selected from the
lists. In actuality this selection identified only a segment of
a road within a 1,000 foot square area. Actual site selection
was done by the field researchers following a physical inspection
of the road segment."

Breath samples were obtained by having sukjects provide
52.5 ml. of deep-lung kreath to a ¢tube «c¢f calcium chloride.
These tubes were then returned to the laboratory, where they were
heated and had the alcchol removed by. forcing hot air through
them. Quantitative analysis was then done cn the Breathalyser.

Vehicles (excepting commercial transportation and large
trucks) were stopped by the pclice, who then introduced the
survey - to the drivers, and requested their rarticipation.
Interviews were conducted by the civilian personnel.

. Although detailed results were not available at the time
of writing this review, aprarently 74 (4%) of the 1,800 drivers
tested had blood alcohcl levels of .05% or above.

France

Approximately 7,300 samples were collected throughout
France during 15 five-day rgeriods in the six-month period
extending from June to November of 1969. Samples were collected
during three 1 1/2 hour time segments on éach of the chosen days,
with the proviso that during each one-week reriod, 13 day samples
and 2 night samgles would ke gathered. ,

Breath samples were analyzed cn the Breathalyzer, and
information was gathered frcm each subject as to his age, sex,
profession, etc.

The results 1indicated that approximately 52% of those
drivers sampled had been drinking. The distribution of blood
alcohol 1levels is presented in Fig. 5. It was found that people
in the age range from 35-54 years were +the most 1likely to be
drinking-drivers, while +those rfrecple under 25 and over 65 were
the least likely to be drinking-drivers.

. Men were found to ke more likely to be drinking and
driving than were women. :



C-17

Drinking-drivers were found +to be most common on
Saturdays.

The group with the smallest representation in the high
BAC categories were the students, professionals, and engineers.
There were three groups with no representation in the high BAC
levels: these were housewives, artists and clergy.

Separated and divorced individuals were mcre often found
to be in the high BAC range than were married peogle.

It was further okserved that the greatest percentage of
heavy drinkers was found in the country town areas. '

Buriington, Vermont

Also in 1969, a project was ccnducted in Burlington,
Vermont by W. Perrine, J. Waller, and L. BHarris. Cata were
gathered on 1,184 persons. Rcad-blocks were set up at the sites
of fatal crashes on the same day of the week and at the same time
of day, within a few weeks cf the crash occurrence (during the
first year of the study), or con the anniversary day (during the
following year of the study). Six interviews were obtained at
each survey site from motorists who were travelling in the same
direction as the crash involved driver had keen travelling.

The police storped a car whenever a survey team was
ready to interview another driver.

Breath samples were analyzed on the Mcbat Sobermeter
during the first rhase of the study, and on a Borkenstein
Breathalyzer during the next phase of the study.

14% of +the drivers sampled had BAC's of .02% or higher
and 3% of the drivers had BAC's of .10% or hLigher, The
distribution of BAC's is presented in Fig. 6.

Delhi

"In a preliminary study ccnducted in Delhi during night
hours to determine the extent cf drunkenness in drivers, breath
samples of drivers of all tyvpes of vehicles wexe collected and
tested 1in a spreclially equirped mobile lakoratory. Other
information on these drivers, such as age, driving experience,
education and marital status was also cbtained." The main
conclusions were Y (1) many drivers, especially those of heavy
vehicles axe habitual drinkers, (2) drunkenness is mcre prevalent
in less educated drivers, and (3) age and numker of dependents
have some effect on drinking habits of drivers."



This study was aprarently conducted during 1969, but
that date is not definite since the original regort was not
available to the author cf the present review.

Netherlands, 1970

During the Dutch survey of 1970, complete data were
gathered on 2,675 subjects. Testing was carried out from 2200 to
0400 hrs. on Friday, Saturday and Sunday during September,
October and November at 3 sites in each of 38 different towns.
Each team consisted of two police officers, one medical dcctor,
two interviewers, one breath tester, one person to introduce the
drivers to the research team, and one supervisor.

Of the 3,141 pecple who were stopped, 451 refused to
cooperate, and 1ncomplete data were gathered cn some others.

"SThe pollce stopped cne car every 8 minutes. The
agreement was that if the police suspected a perscn of drunken
driving ' the - person would not be taken to the van kut rather to
the pollcefstatlon. In fact tkris never harrened.

»If the results of the testing suggested that the person
was not:fit to drive, he was offered a ride home. Arproximately
60 people were driven home cr given taxis. If the people refused
this offer, the police would take the keys to the car for the
evening. o : »

Each subject took about 15 minutes tc complete the
prdcedu:e; During this time a klood sample, twc breath samples
and an ‘interview were conducted.

The results indicated that approximately 27% of the
drlvers surveyed had been drinking (BAC's of .01% or higher).
?he BAC ‘distribution is presented in Fig. 7.

Netherlands, 1971

A second Dutch survey was conducted in 1971, This study
was a replication of the earlier study, and obtained completed
data in- the 'same manner from 2,967 sukjects. In all, 3,417
drivers were asked to participate, and 434 cf these refused to
cooperate. The results of this survey indicated that
approximately 34% of drivers had been drinking. The BAC
distribution is presented in Fig. 8.



Norway

A roadside survey was conducted in Ncrway during 1970-
71. Checkpoints were set up in various areas between 2200 to
0200 hrs. Police stopped every nth driver and asked them to
consent to undergo the test. This was voluntary and the sukject
was assured that no legal consequence would ensue if he chose not
to take the test (rroviding that there were no clinical reasons
to suspect that he had been drinking).

A total of 1,946 drivers were stopped, and of these,
1,927 consented to take the test. Breath samples were analyzed
by means of the Alcotest. In the case of suspected intoxication,
a blood sample was taken and sent for analysis. The distribution
of blood alcchol levels is rresented in Fig. 9.

Canberra
A pilot roadside survey was ccnducted in Canberra,
Australia during February of 1971, A total of 190 drivers were
interviewed over seven consecutive days between 2200 tc 0200 hrs.
The details of this pilct project are not available, but
based on the results, it was decided to rproceed with a major

survey.

Mecklenburg County

Several studies have recently been initiated in the
United States as vpart of the Department of Transportation's
Alcohol safety Action Programs. In the Mecklenburg County (North
Carolina) study, data were collected from two hour periods at 27
sites on 9 consecutive nights. The sites were cperative during
the time segments 1900 to 2100 hrs, 2200 to 2400 hrs, 0100 to
0300 hrs. Breath samples were obtained from a total of 766
subjects (92% volunteer rateg).

The BAC distribution is presented in Fig. 10. Four
percent of the subjects were found +to have BAC's of .10% or
greater.

The greatest number of drinking-drivers were found to be
on the road between the hours cf 0100 to 0300 hrs. The grour of
people 1least 1likely to be driving with  high blood alcohol
contents were the 16 to 19 year olds. The worst grcup were the
31-40 year olds. Males were cver-represented in the drinking-
driving population.
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Washtenaw County

In the Washtenaw Ccunty (Michigan) study, "data" were
collected for two hour periocds at 48 sites on 16 serarate nights
over - a four-week period. Once again, the sites were operative
during the time segments 1900 tc 2100 hrs, 2200 to 2400 hrs, and
0100 to 0300 hrs.-Breath samples were oktained from a total of
746 subjects (volunteer rate of 87%). Approximately 10% of the
drivers had BAC's of .05% or above, and 4% cf the drivers had
BAC's of .10% or greater. The BAC distribution is fpresented in
Fig. 11.

The 16 to 19 . year o01lds had the lowest percentage of
drinking-drivers. The 31 to 40 year c¢lds . had the highest
percentage of drinking-drivers. Cnce again, males were over-
represented. .

Drivers with high BAC's tend to ke on the roads during
the early morning hours, (0100 to 0300 hrs.), and tend to drive
on low volume rcads.

Housewives, retired and unemployed people have the least
number of people in the medium BAC ranges (.05-.09%). At high
BAC 1levels, students have the least representation, and lakourers
and people in the ‘"operative" category have the greatest
representation.

Separated and divorced georle were tound to be over-
represented in the night-time drinking-driving porulation.

Albuguergue = Bernalillo Ccunty

. A more recent survey has just been completed in
Albuquerque - Bernalillc Ccunty in the U.S. Samples were
gathered during three two-hour time periods between 7 p.m. and 3
a.m. during 4 days in May of 1971. A total of 921 drivers were
stopped and complete informaticn was oktained for 863 cf these.

Samples -~ were collected from 24 ditferent locations.
Drivers were interviewed at the wheel by a team consisting ot one
field supervisor, 4 traffic officers, 2 supervisors and 2
interviewers. Two teams were enmployed. '

Breath samples were collected by means of a crimper box
with indium tubing {(intoximeters). Gas chromotography analyses
were carried out subsequent tc completion of all roadside
procedures. The distributicn of blood alcohol levels is
presented in Fig. 12. 28,6% of all drivers interviewed had BAC's
of .01% or greater, and 8.8% had BAC's of .10% or greater.

b}

e
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The age group 20-~29 had the highest representation at
the high BAC levels. More females than males were found tc have
been drinking, although males were cver-represented in the high
BAC's levels.

Drivers with BAC's of atove .15% were either alcne or
with only one passenger.

Alberta

The Canadian Ministry of Transport has recently
completed three surveys. The first survey was conducted in the
province of Alberta between the hcurs of 2100 and 0300 hrs. on 16
nearly consecutive days in the month of August, 1971.

The survey was conducted by two independent teams, each
working at one site per night (a total of 20 sites, some of which
were visited twice.)

Royal Canadian Mcunted Pclice stcpped all cars passing
through the checkpoints, and conducted a routine traffic safety
check. During the course of these safety checks, all suspected
drinking drivers were apprehended and removed from the sample.*

Those drivers who were not apprehended were passed on to the
survey crew, which was composed of a flagman, two interviewers,
and two Breathalyzer operators.

- A total of 2,022 drivers were asked to take part in the
study, and of these, 125 (6%) refused to rparticigpate. 26% of
those people who were tested were found to have keen drinking,
and 6.1% were over the legal limit cf .08% (80 milligrams per 100
millimeters). The BAC distribution is presented in Fig. 13.

For those drivers whc had at least one pricr conviction
for impaired driving, the 1likelihood c¢f their having been
drinking was twice as great as for those people whc had not had
prior convictions.

Salary itself seemed to have little effect con drinking-
driving behaviour.

People who were taking prescription medication were less
likely to have been drinking or to be over the legal limit.

* Thirty-four drivers were charged with imgpaired driving.

- 13 -



New Brunswick

A second Canadian study was conducted in the province of
New Brunswick on ten consecutive days from November 6 to 15 of
1971. Four teams each worked a six-hour shift every day. In
this way, data were.gathered cn a 2W8-hour a day basis.

Oonce again, Royal Canadian Mounted Police stopped all
cars passing through the checkpoints and conducted a routine
traffic safety check. Suspected impaired drivers were
apprehended by the police and thus removed from the sample.*

Completed data were  cbtained on 1,556 drivers.
Unfortunately the data were 1nva11dated because o©f an extreme
sampling bias. ‘ ‘

Edmonton - calgary

A third study was ccnducted in the cities of Edmonton
and Calgary in December of 1971 and January 1972, in conjunction
with a public education camgpaign that was run during December.
There were two research teams, one in Calgary (control city}, and
one in Edmonton (experimental city), each consisting cf two
testers, four interviewers, one flagman, and two policemen. Each
team operated between 1900 and 0200 hrs. on Thursday, Friday and
Saturday nights (November 25 to 27, December 2 to 4, January 6 to
8, 13 to 15). The same six sites were v;51ted before the
campaign and after the campaign in each town.

Subjects were first given a lucky Drinkometer, then all
those subjects who scored positive con the Lrinkometer were given
a Breathalyzer.

The police officer did not speak with the driver, he
merely waved the drlver intc the survey site.

A total of 10,313 drivers took part in this study. Of

these, 7.9% had been drinking, and 2.1% were over the legal 1limit’

of 0.08% (see Fig. 14). In interpreting these figures, it must
be remembered that many drinking-drivers, particularly those with
low BAC's were probakly not detected by the Drinkcmeter, and thus
were not given Breathalyzer tests, These fiqures, therefore, are
probably an underestimate cf the true proklem.

A significant reduction in the number of drinking and

impaired drivers was cbserved in the experimental city but not in
the control city.

* Ten drivers were charged with imraired driving.

1]
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A brief comparison @ ofi: thirteen of these studies is
presented in Takle I.
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DISTRIBUTION OF BLOOD ALCOHOL LEVELS - VERMONT 1969
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DISTRIBUTION OF BLOOD ALCOHOL LEVELS - NORTH CAROLINA 1971
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DISTRIBUTION OF BLOOD ALCOHOL LEVELS - EDMONTON CALGARY 1971
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Holcomb (1938)
Lucas (1955) et al
Projec£ ABETS
Burlington, Vermont
(1969) )
French Study (1969)

Borkenstein et al
(1964)

Dutch ‘Study (1970)

Dut¢h Study (1971)

Washtenaw County
U.S.A., (1970)
e . 3 'nv'~“}‘

TABLE I

COMPARISON OF THIRTEEN ROALSIDE SURVEYS

Length of Study Time Periods_sStudied
1 week all day (continuous)
11 months ' 1830-2230
Approx. 24 months based on time of
' : accidents
15 weeks all day
12 months depended on time of
' accidents
3 months 2000-0400
3 months 2000-0400
1 month 1900-0300

30

Days
all week

Monday to
Saturday

all week

all week

all'days

Friday,
Saturday
& Sungday

Friday,
Saturday
& -Sunday

+

all week

Y

8¢=0



Mecklenberg County
U.S.A., (1970)

Oslo, Norway (1971)

Albuquerque (1971)

Alberta (1971)

Edmonton - Calgary

Length of Study

9 consecutive
nights

Approx. 24 months

4 days

16 days

12 days

31

Iime Periods Studied

1900-0300

2200-0200

3 time periods

2100-0300

1900-0200

Days

all week

all days

Friday,
Saturday,
Monday &
Tuesday

all days
Thursday,

Friday &
Saturday

6€-0



Holcomb (1938)

Lucas (1955)
et al

Project ABETS
Burlington, Vermont
(1969)

French Study (1969)
Borkenstein et al
(1964)

Dutch study (1970)

Persons Tested

1750

2015

1180

7399

7590

2675

Survey Crew

3 testers, 1 police
officer, 1 super=
visor, Total of 3
crevws

special traffic
rolice accompanied.
by a research
worker from the
Cept. of
Pharmacology

one male and one
female interviewer

one senior
researcher and one
interviewer

2 police officers,
1 medical doctor,
2 interviewers, 1
supervisor, 1
kreath teéster
Total of 3 crews

32

Police Involvement

only stopped carxr

police weré present
for accident but:
not survey --~ -

stopped car and
turned driver over
to Survey crew

directed traftic
into the interview
site

only_stgpped car

0%-0



Dutch Study (1971)

Washtenaw County
Mecklenberg County
U.S.A., (1970)

Oslo, Norway (1971)

Albuguerque (1971)

Persons Tested

2967

748

766

863

Survey Crew

2 police officers,

1 medical doctor,

2 interviewvers, 1
supervisor, 1 breath
tester

Total of 3 crews

1 crew at each site

2 crews at each site

1 field supervisor,
2 interviewers, 4
traffic officers, 2
supervisors

Total of 2 teams

33

‘Police Involvement

only stopped car

stopped driver
and directed him
to survey crew

stopped driver
and directed him
to survey crew

stopped driver and
asked him to consent
to undergo test

directed people to
interview sites

%=2



Alberta (1971)

Edmonton-Calgary
(1971)

Persons Tested

1897

10313

Su;veyVCxew

5 police officers,
1 supervisor,. 1
flagman, 2 inter-
viewers, 2 testers

2 police officers, 2
testers, 1 flagman,
4 interviewers

- 3.,4

Police Involvement

stopped driver,
screened, then turned
over to survey flag-
man '

directed car into
survey site

ZH~D



Holcomb (1938)

Lucas et al (1955)

Project ABETS
Burlington,
Vermont (1969)

French Study
(1969)

Random_Selection
of Cars

depended on speed
of processing
Subject

4 drivers passing
accident scene at
same time in same
vintage car

crash site, same
day of week and
time of day; 6
motorists going
in same direction
as crash car

Breath Testing
Device

balloons later analyzed
by Harger drunkometer

balloons later analyzed

by Harger drunkometer or -

Greenberg Alcometer

Mobat Sobermeter (SM2)
and Borkenstein
Breathalyzer

Breathalyzer

35

Location

8 sites: 4 near
liquor outlets
and 4 not

determined by
location of
accident

all accident
sites

national and
provincial
highways,
including urban
and suburban
areas, country
towns, and oren
country

€90



Borkenstein et al
(1964)

‘Dutch Study (1970).
‘Dutch Study (T971)

. Washtenaw. County

U.S.As (1970)

Random Selection
of Cars:

direction of
traffic selected
determined by
angle of sécond
hand of a watch;:
the car selected
was determined
by the number
indicated by: the
second- hand

1. car stopped
evexry 8 minutes:

1 car stOpped
evary 8 minutes:

randomly. selected
with restriction
that urktan and
rural.locatlons
rep‘esnnted, as:
wekl as medium
and hlghfvolume

,of trafflc

Breath Testing
Dev1ce

polyethylene bags later
analyzed Ly the
Breathalyzer

-blood test, 2 breath

tests per Subject

blood: test and 2. breath

tests per Subject

Breathalyzer

36

Location

2000 sites

60 sites, 3 per

city; 1 at
center and: 1 on
periphery of
town. ‘

60 sites, 3 per
city; 1 at
center and. 2 on
periphery of
town:

| 48 sites

790



Mecklenberg County
U.S.A. (1970)
Oslo, Norway (1971)

Albuquerque (1971)

Alberta (1971)

Edmonton-Calgary
(1971)

Random Selection

of Cars

police stopped
every nth car

cnly cars
travelling in
traffic survey
direction were
stopped

depended on
speed of
processing
subjects

depended on
speed of
processing
subjects

Breath Testing
Device

Alcotest

Crimper bcx (intoxi-
meter) . Gas
chromotography done

Breathalyzer

Drink-O-Meter
and Breathalyzer

37

Location
27 sites
various areas

24 sites

20 sites

12 sites

Gv=D



Holcomb (1938)

Lucas et al
(1955)

'Project ABETS,

Burlington,

Vermont (1969)

French Study
(1969):

- 12% Had been drinking

as alcohol level

increased,. number of
drivers decreased

14% had BAC of .02%
" or atove ! : '

BAC of

'52.5% of drivers had
-0¥%% or above

38

& Drivers. Impaired
1205% and: Above)

6% had BAC of .05%
or above

8.7% had BAC of .05%
or above

7% had BAC of .05%

or above

6.9% had BAC of .05%

or above

Age

peak age for
drinking
drivers was
between 25 &.
30

9% under 20
had alcohol;

15% aged 20-59

had alcochol;
6% aged 60 or

over had al-.
‘cohol

<24 and>» 65
lowest % of
drinking-
drivers. 35—
54 high %
of drinking
drivers.

'45=54 ‘highest

% of drinking
drivers. ‘

9%~D



Borkenstein et al
(1964)

Dutch Study (1970)

Dutch Study (1971)

Washtenaw County
U.S.A., (1970)

RESLULTS

% LCrivers Impaired
{<05% _and_Above)

%_Drinking Drivers

10.9% had BAC of 2.4% had BAC over
.01% or above . «05%

26% had BAC cf
.01% or above

12% had BAC of
.05% or above

33% had BAC of
.01% or above

17% had BAC of
.05% or above

25% were drinking 10% had BAC of .05%

or above

39

Age

—

no one under 17
had BAC over
.04%. No one
18-29 had BAC
over .07%. 2%

of 25~34 year
olds had BAC .08%
or over. 2%

of 35~u44 year
olds had BAC _
of .08% or over.
Less than 1%

of people over
65 had BAC of
.08% or above

16-20: lowest %
of drinking
drivers

31-40: highest %
of drinking
drivers

L%=D



Mecklenberg County
U.S.A., (1970)

Oslo, Norway (1977)

Albuquerque (1971)

Alberta (1971)

Edmonton-Calgary
(1971)

REQULTS

f

%_Prinking: Drivers

22.2% had BAC of
.02% or dbove

2.8% had BAC of
. 01% or ‘above

28.6% had BAC of
.01% or above

26% had BAC of
.01% or above

6.7% had -BAC of

.01% or above

40

% Drivers Impaited

{.05% and Aktove)

11% had BAC of .05%
or above

1.9% had BAC of

. 05% or  above

14.9% had BAC of
«05% or above

12.9% had BAC of
.05% or above

4.2% had BAC of

,05% or above

_‘A‘e

16-19: 1lowest
BAC. .
31-40: highest
BAC,

20-24 year olds

" Had highest %

" drivers at BAC's
,01-.0&%, '« 05-.09%,
and .20-.39%

. 25-29 year olds
had hlghest ‘BAC

CEt . 10-.19%

" under 19 or over

- 60 have lowest
probability of
being over légal
limit (. 08%)

31-50: hlghest %
-0of driveérs over .
.08%

84=3'



Holcomb (1938)

Project ABETS
Burlington,
Vermont, (1969)

French Study
(1969)

Washtenaw Couhty
U.S.A. (1970)

Mecklenberg County
U.S.A. (1970)

Sex

no difference between
sexes when number

of women driving at
various hours is
considered

males drink more when
driving than females

at BAC levels at or
over .08% there are

5 times as many males
as females

males more often drink
while driving

males drink more than
females

males are over-

represented in the
driving population

u1

19.5% of motorists
on the road Lketween
0200-0600 hrs are
drinking drivers

1530-2000: highest
% of drivers with
BAC of .08% or above

0100-0300 hrs: high %
of drivers with
high BAC's

0100-0300 hrs: great-
est % of heavy drink-
ers on road

1900-2100 hrs: fewest
drinking-drivers on .
the road

Day

on the weekend
greatest number
drinking-drivers
appear. Between
Mon. & Fri. it
increases mono-
tonically

Sat; - 309% had
BAC over .08%
sun. - 2.9% had
BAC over .08%
Wed. - 2.2% had
BAC over .08%

on weekend, a
greater % of
drivers had high
BAC levels

weekend: high
increase in number
of heavy drinking
drivers

6%-D



Albuquerque -(1971)

alberta (1971)

more ‘fzmale ¢han
male drivers ‘Had
alcohol, ‘but ‘males
had higher BAC's

More males drinking,
and more males over
-legal limit

42

‘Time “f -Bay

% of drinking-
. ‘drivers increased
. as the -evening
. progressed

No. of drinking-
‘drivers and no. of
people over 1legal
~Iinmit ‘increases from

©2000 "to 0300 ‘hrs.

‘number of

drinking
drivers was
gréat on

_ weekénd night

'sat. and Sun.
‘nights are worse

06-2



Project ABETS
Burlington,
Vermont (1969)

French Study
(1969)

Borkenstein et al
(1964)

e i o oy G

greatest % of high
BAC drinkers were
upper class

-farmers and appren-
tices had highest %
with BAC's over .08.

-housewives, clergy,
artists: none had
BAC's over .08
-students, profession-
als: best record

highest % (2.68 of
people in BAC range
of .05-.10 were in
low occupation group.
At BAC*s of .11 and
above, there was no
difference ketween
low and semi~-skilled
groups
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Education

no significant
differences

increasing alcohol
levels are
positively related
to rost secondary,
high school, and
primary graduates,
in that order

ccmparing those who
did and didn't
complete Grade 8,
the less educated
tend to drink less.
Ccmparing those who
did and didn't
complete Grade 12,
the more educated
tend to drink more

Marital Status

no significant
differences

separated,
divorced had
highest % with
BAC's over .08%
singles: best
at all levels
of BAC

3.11% of mar-
ried people,
8.78% of :
divorced reople
and 10.09% ot
separated
people had
BAC's at or
above .05%
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Washtenaw County
U.S.A. (1970)

Mecklenberg County

U.S.A. (1970)

Alberta (1971)

-craftsmen & service-
men: had highest %
with BACts at
«05-.09%

-operatives & labou-
rers: had highest %
with BAC's akove .10%

Sales stéff are most
likely to ‘have been

-drinking: business

people are most likely

to be over legal limit .
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Education

not significant,
but a tendency for
peocrple with 1-2
years of graduate
work to be under-
represented, and
pecple with
college degrees to

" .be over-represented

not significant,
but those with over
16 years of educa-
tion tend to be
over-represented

at BAC levels over

«08%

Marital Status

separated,
divorced, over-
represented

in drinking-
driving popu-
lation

singles:
smallest at
BAC levels
over .10%

separated,
widowed and

- divorced are

over-repre-
sented high
BAC lewvels

(> .10%)
‘Sepaxated
people are
over-repre-
sented in the
drinking-
driver and
dmpaired-
driver cate-
gories
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Project ABETS
Burlington,
Vermont (1969)

Borkenstein et al
(1964)

Washtenaw County
U.S.A. (1970)

Alberta (1971)

Drinking Patterns

30% of respondents had
consumed beer within
last 24 hours

16% had consumed hard
liquer within last 24
hours

highest % (3.69) of
pecple with BAC of .08%
or above generally have
6 or more drinks per
sitting

home and bar are the most
popular places to drink.
Bars are the most popular
places for second drinking
episodes

Most drinking and impaired
drivers had keen drinking
at a bar on the night of
the survey
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Annual Mileage

under 5,000 miles:

smallest % of heavy drinkers
over 15,000 miles, 20-59
year olds drink the most

those who drive less than
5,000 miles a year drink
less than those who drive
more than 5,000 miles

low probability for those
who drive less than 5,000
miles a year to drink and
drive
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DEVELOPMENT OF INTERNATIONAL CO-OPERATION

The 51tuaflon' by the .end of 1971 was that a total of
nlnetecn roadside surveys had keen conducted in eight countries.
These surveys had employed a variety of techniques within equally
varied experimental de51gns. There was an obvious need to
stanaardize methodclogy in order to make the results of one: study
more comparable to the results of other studies. Researchers and
administratocrs were anxious to make comparisons Lketween
‘countries, in order to evaluate the extent cf the problem and the
eiteCt1VtIeSS of countermeasures! activity in the wvarious
countries. What was needed was some sort of international exfort
to standardize methodoleagy.

London

on  September 24, 1971, a meeting was held in London,
England cr the Plenary Group of the OECD Initiated Group of
. Experts on the Effects of Aalcohol and Other Drugs on Driver
‘Behaviour. Among the group's froposals to the CECD Steering
“Committee, was a proposal that "an international committee with
representation from all interested countries be estaklisheéd for
the purpcse of deciding upon a mutually acceptakle experimental
cesigon and methedological outline, to be adhered to in the
SCnAuCt ing of roadside surveys of the blood-alcohol
concentrations in the driving pcpulation®,

It was also proposed that "following the convening of
the above mentioned committee, a co-operative research project be
undertaken by interested countries. This project would be
conaucted in accordance with the principals estaklished by the
above committee, and would involve the simultaneous gathering of
piovd-alcohol data by participating countries",

It was decided that the activities of this newly
s do¢1¢ned Sub-Group on Rcadside Surveys would be co-ordinated
5

v Dr. Carli Stroh of Canada.
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Ottawa

In March of 1972, using the good auspices of both the
North Atlantic Treaty Organization and the Organization for
Economic Cooperation and Development, Canada invited all the
membexr’ countries of both organizations tc send delegates to
attend a meeting in Cttawa. The main objective of this meeting
was to delineate and specify a basic experimental design and
methodological core which would be adhered to by all countries
wisning to conduct 1roadside surveys of the blcod alcohol
concentrations in the driving population. Positive responses
were obtained from 16 of the 23 countries which were invited to
participate and delegations from six countries attended the four
day meeting (March 6-9). Several other countries which were
unable to send delegates presented their views in writing to the
Committee Chairman.

A complete list of delegates to the Ottawa conference is
presented in Appendix 1.

All of the delegates were of the opinion that it is both
feasible and desirable tc conduct roadside surveys on an
internationally comparable basis. In reaching this decision, the
delegates were aware that participation in such an international
study would mean that individual countries might have to make
certain compromises, and might have to sacrifice some of their
freedom to manipulate experimental variables. It was agreed that
the benefits to be gained through international comgarisons would
more than make up for any restriction of individual variability.
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It was decided that the Sub-Group should set for itself
two main tasks:

1.

The delineaticn and specification of a lkasic
experimental design and methodological core which
would be adhered to ky all countries participating
in the international study. In order to accomplish
this goal, it was dec1ded to establish the absolute
minimum. requlrements for a roadside survey. Each
country would then be free to add tc this minimum
as they saw fit. Furthermore, as time passed, and
as the 1level of knowledge in this area increased,
new items could be added to this basic core. What
this means is thkat if the time period from 2200 to
0200 hrs is specified as part of the kasic
experimental design, a country would decide to
collect samples from 1800 to 0300 hrs for example,
or during any other time period they wish, so long
as they also gather information during the time
period 2200 to 0200 hrs. It 1is only the data
gathered during this "core" time period which would
be used fcr . the purpose cf international
comparison, although the additional information
gathered during ncn-core time cculd be used by
individual countries in evaluating their
countermeasures' programs.

The second task which the Sub-Group decided to
apply itself to was the construction of a 1list of
basic guidelines or suggestions for conducting
roadside surveys. These guidelines and
recommendations would be made available to all
those people wishing to conduct roadside surveys,
but would not be made compulsory.

The reason for creating a set of ncn-compulsory
guidelines was that it was felt that compliance
with these guidelines was not absolutely necessary
for the purpose of making international
comparisons, and that if we had made these
guidelines compulsory, potential participants in
the international roadside survey might be
discouraged by a 1long 1list of conditions and
prohikitions.
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Because of the limited amount of time available and
the many intricate problems which had to be given
full consideration, it was agreed to devote the
conference to the setting down of the kasic
experimental core. In order to accomplish the
second goal of preparing a list of recommendations,
each delegate agreed to prerare a detailed list of
recommendations for conducting roadside surveys.
These 1lists were tc ke forwarded to the Conference
Chairman by June 1st, 1972. It would then be the
Chairman's respcnsibility +to construct one large
list ¢f recommendations, eliminating only those
duplications which might occur.

For the purpose of the experimental core it was decided
to specify the collection of Lreath samples for analysis of
alcohol content. Blood, tissue, or urine samples may be gathered
in addition to breath samples, but are not to be specified as
part of the experimental core.

Rather than specify particular instruments, it was
decided to specify operating specifications, and allow each
country to choose its own instrument, so long as it meets the
specifications laid down by the Committee.

A detailed 1list of cperating specificaticns for breath
testing devices was presented by Dr. Forkenstein and was
generally accegted by the groug. Dr. Borkenstein agreed to
present a revised list of specifications to +the Chairman, who
would then arrange for both English and French versions to be
sent to the various Conference delegates for their agproval.

The two main criteria to ke met by any instrument were:

1. that it indicate a value cf within % 10% of the
target value value when the target value is 100 mg
of alcohol per 100 ml of blood, and

2. that at 1least 500 ml. of air ke expired by the
subject before a breath sample is taken for the
purpose of analysis (the reason fcr this is to
ensure that a deep lung sample is oktained). For
those breath testing devices which do not control
the amount of air which is expired before the
sample is taken, a simple plastic kag placed along
the air intake tube would ensure that the minimum
amount of air had been expired before the sample
was taken.
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It was agreed <that breath samples could be analyzed
either in the field at the +time they are taken, or in a
laboratory at some 1later date. The only restriction on the
latter procedure would be that the total procedure must comply
with the specifications l1aid down fcr the kreath testing device
to be used in this international survey.

Regarding the control of environmental variables, it was
decided that these should be handled as recommendations rather
than as a part of the required experimental core.

The general feeling was that altitude was perhaps not
worth worrying about at this time.

It was agreed that temperature in the immediate testing
environment must be at least within the range specified by the
‘manufacturer of the par*icular kreath testing device being used.
‘Furthermore, if testing is to be done under conditions of extreme
cold, an attempt must be made to ensure that the sukjects' mouth
temperature is, in fact, at body temperature. Bringing the
subject into a warm environment for a short period of time, or
~having the subject keer his mouth closed for a rperiod of one
minute, are both methods of accomplishing this temperature
equilibrium.

Humidity is not likely to ke a critical factor unless it
is so extreme as to interfere with the operation of the breath
testing device because of ccndensation in the intake system or on
.some critical part of the machine. As a rule, this condensation
can be prevented by ensuring that the breath testing device has
-an -adequate heating cagacity. : ’

In deciding on when, where and how to collect samrles,
it was decided to gather a representative sample during a
restricted, high-rrobability time period. The reason for trying
to obtain a representative sample was to enable inferences to be
made from the sample to the general populatiocn on the roads
during the time rperiod selected. The reason for selecting
particular time periods during which there 1is a higher
.probability of finding drinking drivers, was to attempt to obtain .
(within the <confines of limiting sample size) as sensitive an
indicator as possible of the proportion of drinking drivers on
the road. It was realized of course, that conclusicns regarding
the general population would have tc be limited to the population
on the road,during the particular times of the sampling, and that
generally speaking, the proporticn of drinking drivers in the
general population would not be nearly so great as indicated
during these high prokability hours.
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Those countries who have not wused roadside survey
techniques before may want +to employ the 1roadside survey
technique primarily as a toocl for the detailed epidemiological
study of the drinking-driving fgproblem (descriptive phase of
roadside surveys). These countries will undouktedly want to
sample during a much wider time period than just the core period.
Other countries may be primarily interested in the roadside
survey technique as a means of evaluating newly introduced
countermeasures (evaluative rphase of roadside surveys). This
group of countries will probably want to stick more «closely to
just the core time periods. This should involve nc problems so
long as those countries in the descriptive phase include the
basic methodological core and basic core times in their initial
studies. This will enable them to use the core data for taseline
purposes in the later evaluative rhase.

The four-day Ottawa Conference was successful in
reaching agreement on most of the points of design and
methodoliogy. Since there were still some areas which required
further discussion, the delegates agreed to hold a two-day
meeting on impaired driving surveys in Paris at the end of June,
in conjunction with the United States organized meeting on breath
testing devices.

Paris

Pursuant to the decision reached at the Ottawa
conference, a meeting was held on June 28 and 29, 1972, in Paris.
The complete 1list of delegates to this meeting is presented in
Appendix 2.

kegarding the proposed standards for Lreath testing
devices, it was suggested that it might be more aggropriate to
describe instruments in terms of their accuracy in determining
blood alcohol concentrations. However, after much discussion, it
was decided that it would ke Lketter +to wuse the suggested
standards, and await the results of a proper study to show the
exact relationshigp tetween blocd and breath alcohol
concentrations.

Concern was expressed by several of those countries
which had not been able to attend the Ottawa meeting that the
nours and days chosen to be the "core" time, were not the most
critical times in their countries. It was agreed that the "core"
time could be changed in some countries, once data was available
which would allow more accurate determination o©f the most
critical times. It was emphasized, however, that this decision
should only be based on concrete data, a pilot study would be
required in order to determine which days were the most critical.
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It was agreed that survey sites would ke selected on a
random basis. The exact procedure employed by each country in
order to obtain this random selection will be different, since
each country is limited to its own and peculiar data base. In
order to provide guidelines for selecting sites, a detailed
description of the site selection procedure used by those
countries which will conduct surveys in 1973, is included in
Appendix 3.

After much discussion, it was agreed that enough drivers
should be sampled tc¢ ensure that a sample of at 1least 100
drinking drivers is obtaired. 1In those countries which do not
have any preliminary data to indicate how many samples will be
required, a sample of 2,000 drivers should ke oktained. This
number is based on the assumption that in any country, at 1least
5% of the driving population on the roads during the "core" time
will have been drinking.

: " The number of sites required will be determined by a
combination of the total sample size, the hours spent at each
site, the number of survey crews, etc. The delegates agreed that
as many sites as possikle should ke employed. With this in mind,
it was decided to recommend that each country sample from as many
sites as deemed necessary and feasikle within the experimental
design.

The objectives of ccnducting rcadside surveys on an
internationally ccmparable kasis were discussed in some detail.
The major objectives were:

(a) To be able tc¢ compare the effectiveness of
countermeasures! programs employed in various
countries.

(b) To be able to increase the epidemiclogical data
base.

(c) To fprovide a sound data base against which changes
in any one ccuntry can be more adequately
interpreted.

Tne possibility of allowing studies conducted in segments of
countries to be considered as part of the internaticnal study was
discussed and rejected by the delegates. Only studies of whole
countries will be included.

_ As much of the data form as possible should be completed
for:

(a) Those drivers whc participate in the survey;
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(b) Those drivers wvwho refuse to participate in the
survey; and

(c} Those <d¢rivers who would have been selected to
participate in the survey, but who were arrested by
the police

The need for new nomenclature was agreed upon. At the
present time, "BAC"™ is used to indicate the blood alcohol content
as determined by both blocd analysis and breath analysis. The
alternate "BAQ" which was used often at this meeting was rejected
as an adequate alternative. It was decided to reccmmend to the
Plenary Group that some scientific bcdy be quuested to develop a
new nomenclature.

The next meeting of this group is planned for the fall
"of 1974. By that time, roadside suxrveys will have been conducted
in several countries. The data will have been analyzed, and a
rough draft of the first report will have been prepared. The
purpose of this meeting will be to discuss the draft regort, make
changes in the experimental design, etc. Canada agreed to
undertake the task cf collecting data for the first international
study.

It is recommended that those countries which are
interested in this area translate their relevant literature into
either French or English, so that researchers in cther countries
may benefit from their experience.
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RESEARCH_METHCLCLOGY

Biological_ Specimen

The biological specimen of choice for the determination
or alcohol concentration is breath. Blood, tissue, or urine
samples may be gathered in addition, but are not accertable as
substitutes for breath samples.

Results of breath alcohol analysis shall be reported in
terms of BAC, based on milligrams of alcohol per 210 1liters of
deep-lung air.. Using this system, "100" is equal to ".10% BAC
w/v® or "1.009/00 w/v", If an instrument displays only two
digits, the third shall be a "o", '

Breath Testing_Device

The breath specimen analyzed shall be expired deep-lung
air. This is any phase of the breath that follows the first .5
liter of an exhalaticn. Determination of the BAC shall be based
on the ratio between alcohol rresent in the blood and whole deep-
lung airxr, wusing either a known volume or a continuous flow
system. Indirect determination of the BAC by quantitative breath
alcohol analysis shall be based upon the following ratio: 2.1
liters of expired deer~lung air contain the same quantity of
alcohol as one milliliter of blood.

Loss of alcohol (from the breath specimen) through
condensation shall be prevented by maintaining the breath
specimen at a témperature sufficiently above body temperature, or
by other satisfactory means.

In the analysis of vapors of known alcohol concentration
over the range ccrresponding to BAC's of 50 to 300, the
instrument must be capable under field conditions of determining
the BAC equivalent of the true value to within t+ 10% of the true
value.

When vapors of known alcohol concentration over the
range corresponding to BAC's of 50 to 150 are analyzed, under
laboratory conditicns, the results of a minimum of 50 consecutive
determinations at any one concentration must have a standard
deviation (sigma) not greater +than 3. When vapors of known
alcohol concentrations over the range corresponding to BAC's of
150 to 300 are analyzed, under laboratory conditions, the
standard deviation (sigma) of a minimum of 50 consecutive
determinations at any one concentration must not exceed 2% of the
expected value.

The instrument must be capable of performing a blank

analysis on ambient air, free cf alcohol, that yields an apparent
BAC of no more than 10.
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Instruments which sihgly or in combination collect a
deep~-lung air sample and temporarily store the specimen or its
contained alcchol for subsequent analysis (remote sampling
devices), shall meet all stated performance requirements. Such
instruments shall be designed so that the result obtained is
independent of barometric pressure or designed so that the result
obtained is correctable for rarometric pressure change if such
correction is necessary.

A means must be employed to ensure that the subject has
not ingested alcohol for at least ten minutes prior to collection
of the breath specimen. The following alternatives are
suggested: o

ae. Collect the specimen at the end of the interview.
This will allow above five minutes of continuous
observation during which the subject must not drink
either an alcocholic or non-alcoholic keverage, or
eat food. He should not smoke for at least one
minute before the samgple is collected.

b. If the result is positive and the subject assures
that he has had no alcoholic beverage for at least
twenty minutes, the answer can be accerted.

Ce. If the subject affirms that he has consumed an
alcoholic beverage within the last twenty minutes,
a second test should be administered after allowing
an additional five minutes. The second test should
be recorded. This step should rarely ke necessary.

d. If the answer is negative, the result can be
accepted without gquestion.

The testing procedure will include the analysis of a
suitable reference or contrcl samgle such as air equilikrated
with a reference solution c¢f known alcohol content at a known
temperature, the result of which analysis must agree with a 100
BAC reference sample within the limits of +10 BAC. Frequency of
such monitoring of accuracy shall be dependent on the stability
of tne method employed.

Time

Samples must ke gathered during the time period
extending from 2200 to 0300 hrs.

Day

For the purrose of international comparison, samples
must be gathered on Friday and Saturday nights.
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Month

As to the time of year, it was decided to merely require
sampling to be done either during the Spring, the Fall, or both.
Wwinter and Summer were eliminated because of a desire to reduce
variation due to tourists and to climatic extremes. To -all
intents and purposes by "Spring® is meant March, April, May and
by "Fall" is meant September, Cctober, November.

Year

‘Sampling will be done c¢n a vyearly bLasis whenever
possible, and will begin in 1973 for at least five ccuntries.

Vehicles

It was agreed tc sample all motcrized vehicles (cars,
trucks, motorcycles, mopeds, etc) except:

1. Commercial vehicles (large trucks, taxis, small
. trucks used for commercial purroses); and

2.  Vehicles bearing foreign registration plates (the
purpose of this exception was to restrict the core
sample to just the residents of a country).

It was further decided that the vehicle type should be
recordea for each sample. In this way, it will be rpossible to
select a sub-group such as automobiles for further consideration
at some future date.

Sample Selection

It was agreed that in order to be akle to properly
evaluate a shift at the upper end of the BAC distribution, it is
necessary to see what 1is happening tc¢ the 1zrest of the
distribution, as well. It was deemed essential to -gather
complete informaticn on both the drinking driver and the non-
drinking driver who are selected for the survey.

Samples will be selected on a time-interval basis. The
length of this interval will be equal to .the total frrocessing
time for each subject (i.e. if the interview team can handle one
person every five minutes, then a driver will be selected from
the traffic stream every five minutes).
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Vehicle Flow

It was felt that some measure of vehicle tlow past each
survey site would be necessary. The delegates decided that a
simple measure of total traffic flow (only counting those
vehicles which are travelling in the same direction as those
venicles which are selected for the survey) would be sufficient,
and that a breakdown by vehicle type would not be required.

Time Limit

It was agreed that, if possible, a maximum time of two
hours should be spent at any one site. If a 1longer rperiod of
time is necessary for practical reasons in some countries, then
only the data from the first two hours should be ccnsidered as
part of the data for the international study. If this is the
case, it should be ensured that the first two hours of testing
fall within the 2200 tc 0300 hrs core segment.

Site Location

It was agreed, after much discussion, that site
locations would be chosen on a random basis, rather than on a
biased basis (i.e. selecting only prior crash locations). This

means that the sites for the roadside survey must not be chosen
because of their nearness to drlnklng locations, poor accident
history, etc.

Sample Size

The number of drivers tested must be large enough to
ensure that a sample of at 1least 100 drinking drivers is
obtained. If there is any doubt as to how many drivers need to
be tested in order to obtain this number o¢f drinking drivers,
2,000 drivers should be tested.

Number of Sites

Samples should ke c¢ktained fror as many sites as
possible, and no site should be visited more than one time.
Since crews will spend a maximum cf two hcurs at each site, the
number of sites required is determined primarily Ly the total
required sample size, and the number of survey perscnnel present
at each site.

sSurvey Area

For the purpose of the international study of drinking-
driving behaviour, only studies of entire countries will be
allowed. This does not preclude the sarmpling of regions to be
evaluated, but does prevent the submission of a nmultitude of
minor studies of small and perhars atyrical areas of a country.
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Subjects

As much of the data form as possible should be completed
for: (1) Those drivers who participate in the survey; (2) Those
drivers who refuse to participate in the survey; and (3) Those
drivers who would have been selected to participate in the
survey, but whc were arrested ky the police.
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Survey Questionnaire

The following information should be oktained for each
subject. All data which is to be used in the international study
must be presented in this format.

*Note: All spaces must contain a number. Where appropriate,
place "0" in klank space.

[:] E:] 1. Country (each country will be given a
numker)

r—]r_1 r_1 2. Site number

[:] [:] 3. Sukject number (start with "1" at each
site)

E:] 4, Locaticn (1= City; 2= Country)

[:] [:] 5. Day of month
[:] [:] 6. Month
[:] D 7. Year (73, 74, etc.)

8. Day of week (1= Sun; 2= Mcn; 3= Tues;
4= wed; 5= Thurs; 6= Fri; 7= Sat)

L]
[]

9. Hour of day (24-hour clock)
10. Minute of hcur

11. Vehicle +type (1= Car; 2= fTIruck:; 3=
Motorcycle; 4= Other)

12. Sex of driver (1= Male; 2= Female; 3=
Undetermined)

O O oo O

13. Number of passengers (9= 9 cxr more)
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L]

L

OOt

o oo

14,

15.

16.

17.

18-

19.

20.

- 21.

22,
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Will ycu uée miles, or kilometers in this
form? (0= miles; 1= kilometers)

0= Subject agrees to garticipate . 1=
Subject refuses to participate 2= Subject
removed from sample by police

Wheie weré;you when you last entered your

‘vehicle?: (0= refusal; 1= home, 2=

friend’s house; ‘3= work; 4= xestaurant;
5= gpuk or bar; 6= other)

Where will ycu be when you next leave
your vehicle? (0= refusal; 1= home; 2=
friend's house; 3= work; 4= restaurant;
5= puk or bar; 6= other)

How .. many - miles (kilometers) do you’
estimate that you will have driven from
the time you 1last entered your vehicle
until you next leave.your vehicle? (000=
refusal; 001= 1 mile or less; 999= 1000
miles cr more) :

How many hours of driving will this
involve? .

Minutes involved? (00= refusal)

wWhat is the kpurpose- of this trip? (0=
refusal; 1= recreation; 2= lcng trip; 3=
commercial; 4= to or from work; 5= other)

How many thousand miles (kilometers)

.. would you estimate that you drive in an

average year? (000= refusal; 001= 1000
miles or less)
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[:] 23. Do you have an amateur or a professional
driving license? (0= refusal; 1= amateur;
2= professional; 3= none; U= other)

[:] [:] 24, How o0ld were you on your last birthday?
: (00= refusal)

[:] 25. What is your occupation?

1= Business 5= Cffice 9= Other
2= Professional 6= Farmer 0= Refusal
3= Student 7= labourer

4= sales 8= Tradesman

- [:] [:] [:] 26, Blood Alcohol Concentration (999=
refusal)

4 In addition to the rreceding information, which must be
provided for each subject, the follcwing information is required
for each site, and must be submitted in the format shown.

Site TLCata_card

*Note: All spaces must contain a number. One card must be
completed for each site.

[:J [:] 1. ‘ Country
[—1 F_T [_1 2. Site number )

[:] [:] 3. Temperature (°C) 0= temperatufe above 0;
- 1= temperature below 0

L_] L_J L_J [:j 4. Altitude (feet or meters)

[:] 5. Precipitaticn (0= none; 1= rain; 2= snow;
3= other)

l 1[ J l ] 6. Vehicle count (in directicn sampled)

[:].7. Have you used feet or meters to measure
altitude? (0= feet; 1= meters)
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P'lot Proaects

| Those countries whlch are 1ntendlng tc participate in
the international study, and which have not yet conducted
roadside surveys, should undertake small scale Eilot projects
first, in order to gain first-hand experience with xroadside
survey techniques. The exrerience of those countries which have.
conducted roadside surveys demcnstrates the value of such pilot
studies.

Publiecity

. .. It is highly advisable to have some scrt of press
releas€ prior to conducting a roadside survey. The main purpose
of this release will be to give the press an accurate p;cture of
what is transpiring, and thus rprevent distortion and poss1ble
public - reaction which might develop in the absence of accurate
information. The press release must not contain any . information
as to the time or the location of future roadside survey 51te&.

Police Involvement

In the case of voluntary surveys (as will be conducted
by most countrles) the police contact with the driver should be
minimal. The survey should ke introduced and.expla;ned=to_thg
driver by the trained survey perscnnel, and not by the police:
officers. '

Additional Data

It is suggested that roadside surveys of drinking-
driving behaviour will afford the opportunity of gathering other
informaticn on the driving porulation. Seat belt usage, for
example, is one piece of interesting information which can- aLsga
be gathered for wvirtually no extra cost. The gatherlng of; any,
additional information must nct interfere with the primary:
purpose of the survey. ' ' :

The survey site, and in particular the area around -the.
person responsible for stopring and -directing. trafflc, must: be
well illuminated. It is suggested that a minimum cf two: 1.5 kw}
quartz-lodlne spotlights be emgloyed. Flashing red lights of a
type employed by the police have been found to be most helpful in-
alerting drivers and reducing the speed of approaching vehicles.

Signin

Motorists should be given adequate warning that there is.
a survey in progress, and that they may be required to stop.
Speed in the 1immediate survey area should be controlled: and:
reduced to a safe level.
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Site_Location

The survey site shculd be located sc as to provide
adequate site distance from both directions. Every effort should
be made to ensure that adequate space is available fcr the survey
vehicles as well as a number of subject vehicles. Whenever
possible, site 1locations should be chosen which do not grovide
the motorists with an opportunity to turn off the rocad when they
realize that a survey is ahead.

Maintenance

Consideration should be given to hiring a general-
purpose repairman as part of the back-up crew. The usually tight
scheduling of roadside surveys demands that equipment failures be
dealt with almost immediately if a large number cf subjects is
not going to be missed.

dospitality Items

The providing of hcspitality items such as coffee,
cookies, etc., is not recommended. Although these things do
create an informal atmosphere, and help the sukjects to relax,
they also contribute to congestion in the interview area and
greatly reduce crew efficiency. It might be worthwhile to have
an extra thermos of coffee available for unusual situations (such
as an impaired driver having tc wait for alternate transportation
tO be arranged). Orinion is nct unanimcus on this pcint as some
researchers feel +that hospitality items can be of considerable
assistance in oktaining driver co-oreration.

Interviewers

Interviewers should wear some sort of clcthing or device
that identifies them as members of a research team (e.g. arm-
band, or white lab coat). It has been found in some studies that
female interviewers had less difficulty than male interviewers in
obtaining subject participation.

Smoking

Smoking by the subjects must not ke allowed in the
period immediately preceeding the taking of a breath sample. To
this end "“No Smoking® signs in the testing area would be most
appropriate. Furthermore, interview and testing staff should not
smoke while in the test area or while interviewing subjects. The
purpose of this is to discourage smoking by subjects.

65



C=74

Rest _Days

In any survey of lcnger than seven days duration, two
days of rest must be afforded each of the survey gpersonnel. This
was - found to be necessary not only Lkecause of the physical
demands of the job (irregular hours, a lot cf travel, etc.), but
also because of the gpsychological stress of a situation that
involves  confrontation with  the public under unusual
Circumstances.,

It should also ke mentioned that these rest days can
also be wutilized most efficiently for repairing equipmernt;
optaining needed supplies and parts, etc.

Preliminary Planning

. Perhaps the most vulnerable part of this sort of suxvey

is in the area of planning and negotiaticns.  Sufticient <time
must be set aside to ensure that the support of all relevant
agencies is fully cktained before the initiation of the survey.
It is also suggested that a clear statement of the suxvéy
operation and methcdolcgy re prepared and circulated to all Key
people. :

First-ind

Because the survey crews will be cut on the roads, often:
in rather remote areas, they should each be provided with a
First-Aid kit. At least one crew memker should be able to
perform elementary first-aid. The purpcse of the first=aid
precaution is to provide emergency aid not only tc crew membexs,
but alsoc to members of the driving population whc may become.
involved in accidents at or near the survey site.

Training

_ The need for and imgportance of adequate staff trainding:
cannot be .overemphasized. Interview staff must have priéx
experience not only in presenting the project to the public and
encouraging participation, kut also in completing theé interview:
torms. Breath~testing staff must be thoroughly familiax with
their equipment and should ke able to undertake emergency regairs-
‘'on. the breath-testing devices.

Interviewer Observation

H

‘ Several researchers feel that it is very worthwhile to.
have the interviewers make an initial estimate of whetHer or not
the driver has been drinking. In the event that there is a large:
number of refusals, this procedure would perhaps provide valuable-
information as to the type of person who refuses to take part.
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| Appendix 1

Delegates to the Ottawa conference
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Cr. C.M. STROH, (Cowm;tt”' cha
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Ministry cf Transpott,

OTTAWA 4, Ontario.

Dr. A. PEART,

Medical Directcr,

Traffic Injury Research Founda
74 Stanley Avenue,

OTTAWA 2, Ontario.

/

Inspector J. HODAY,
Scientific Serviceés,
RCM Police,

1200 Alta Vista Drive,
OTTAWA, Ontario,

K1A OR2.

M. J. LYHOSTE,

C.N.S.E.R.,

Avenue du Général Malleret-Jc1nV1iléy
Boite Postale 28,

93 ARCUEIL, France.

Cr. F. STRANGES,

Service de Folice Rcutlere;
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ROME, Italy.

Colcnnello B. SPADETIO,;
Service de Folice Rcutlére,
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ROME, Italy.
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UNITED STATES Dr. R, VOas,
Highway Safety Research Institute,
National Highway Safety Bureau,
U.S. Pept. cf Transportation,
Federal Highway Administration,
WASHINGION, D.C. 26591.

Dr. M.W. FERRINE,
Cirecter,

Project Aketa,

Psychology Cepartment,
University cf Vermont,
BURILINGTON, Vermont 05401.

Dr. R.F. EORKENSTEIN,

Indiana University Fcundaticn,
Box ¥,
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Appendix: 2¢

Délegites tc the Fa¥is coriferencs
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ALLEMAGNE
GERMANY - Prof. Cr. P.V. LUNDT
Chief, Director of Public Health Division
Federal Office of Health
1000 BERLIN (West) 30
Reichpietschufer 72-76
AUTRICHE
AUSTRIA Dr. Edeltraud KLEBEL
Verkehrspsychologisches Institut
Kuratorium fiir Verkehrssicherheit
A-1031 WIEN
Oelzeltgasse 3 Tel. 73 15 71
BELGIQUE
BELGIUM M. Cekleermaeker ROLER
Officer de Gendarmerie
Rue Fritz Tcussaint N 47
1050 BRUXELIES Tel. 02-49 00 00
Dr. J. VANOVERSCHELLE
Institut d'Hygiéne et d'Epidemiologie
14 rue Joliette Wytsman
1050 BRUXELLES
CANADA Dr Carl STRCH (Committee Chairman)
Road safety Branch
Ministry cf Transport
Tower C
Place de Ville
OTTAWA Tel. 992-0077
ESPAGNE .
SPAIN ' Dr Ferdinand Piedrola GIL
Asesor Medico de la Jefatura Central de Trafico
San Francisco de Sales, 25
MALRID-3 Tel. 449 25 27
ETATS-UNIS
UNITED STATES Dr. Rokexrt B. VOAS

NHTSA, Cepartment of Transportation
720 D. Street, S.W.
WASHINGTON, D.C. 20591 Tel. 426-1676

Prof. R.F. EORKENSTEIN

Indiana University

Center for Studies of Law in Action
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Mr. Walter F. HARRICIT
Dot/Transportation Systems Center
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CAMBRIDCE, Mass. 02142 Tel. 617-494-2608
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Dr. Monroe B. SNYDER _

Office cf Driver Fexrformance Research
Research Institute ‘
National Highway Traffic Safety Administration
U.S. Department of Transportation

WASHINGION L.C. 20590 Tel. (202) 426-2977

Monsieur J. L'BOSTE, .
Institut de Recherche des Transpcrts
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94 - ARCUEIL

Lr. Bertrand DURARRY
Ministére de l1l'Equigpement
84 rue de Grenelle
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Cr. LEGC

MS - Ministére de la Santé
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PARIS_72me Tel. 548 27 74

' Capitaine MCRTAUD

Direction de la Gendarmerie €t de la Justice
Militaire :

3% rue sSt. Didier

PARIS _16&me Tel. KIE 75-50

Madame J.L. JACQUEMIN

Secrétaire générale-adjointe du

Haut Comité 4'Etude et d'Information sur
1'Alcocolisme (Service du Premier ‘Ministre)
27 rue Cudinot

PARIS_ 7&me

Cx. Giuserpe SPALATIN
Inspector General of 'Health
Ministry of Health _
Via della Letteratura

00_13u4 RCMA -

It. Col. Bruno SPALETTO
Service de la Police Routiére
Ministére de 1'Intérieur
Palazzc Viminale
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ITALIE (Suite)

ITALY Prof. Filippo SOFIA
Medical General Inspector
Chief of Kutritional Service
Ministry of Puklic Health
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Universita di Padova
Chercheur Désigné par le Ministeére
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Institute fcr Road Safety Research (SWOV)
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Dr. B.M. WRIGHT

Clinical Research Centrxe

Northwick Park : 1
HARROW, Middlesex  Tel. 01-864-5311%

Madame J. Turgel
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Appendix 3

Examples of site selecticn procedures
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‘NORWAY

Submitted by: Mr. Toxe Vaaje
S ‘ Research Engineer
Institute of Transport Economy
Stasjonsveien U
‘OSLC 3, Norway.

‘The road system in Norway is divided into rcad sections.
Survey sites are obtained by randomly selecting the .desired
number of locations from the total population of road sectioens.

Since the prokability of a section being selected is
q@@g;gxqggrtiqnal to the usual traffic density of the .section,
most. ‘survey sites will be located on relatively ‘high-tratfic-
dengity roads. .
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Submitted by: Dr. Carl M. Stroh
Senior Psychologist
Road Safety Branch
Canadian Ministry of Transport
OTTAWA, Canada
K1A ON5

Canada is divided into ten provinces and two regions.
The number of survey sites to ke alloted to each of these twelve
areas 1is directly proportional +to the number of registered
drivers in each area: if one ¢frcvince has 20% of the total
number of registered drivers in Canada, then 20% of the total
number of survey sites are assigned to that province.

once the number of sites to ke estaklish=d in each
province has been determined, the next breakdown is in terms of
city vs country (survey sites are not set up within the limits of
small towns) . Once again, the rropcrtion of sites assigned to
each category is determined by the relative numbers of registered
drivers found in city and ccuntry areas.

Having determined the number of sites to ke located in
cities and the number to be located in towns, the country sites
are determined +to within approximately ten miles Ly arbitrarily
selecting points on a map. The principles used in this selection
process are, (1) that mostly main roads be selected, and (2) that
the sites be distributed as much as possible throughout each area
of the country (not centralized in particular areas of each
province). The only factor that inhibits to some extent this
geographical dispersion is the fact that the sites visited by one
team in one night must be no more than forty miles arpart.
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once country sites have been located to within 10 miles,
an englneerlng consultant is hired to travel to each site area
and select the exact location. This selection is Lased entirely
on the physical characteristics cf the site such as:

i. sight distance approaching the site from either
direction;

2. sufficient rcom for research vehicles, police, and
subjectst! vehicles;

3. Absence of turn-off roads immediately before the
survey site. '

The cities to be sampled are determined on an arbitrary
vasis. The only operating principal in this case is that tlhe
cities selected should be as widely separated as possxble. Once
the cities have been chosen, the exact survey sites idre
determined by an engineering consultant. As in the selectidén of
country sites, only rhysical characteristics are consider€d in
this selection. Scme cf these characteristics are:

1. Sufficient rccm for research véhidlés, etc.;
2. Availability cf some power source;
3. Absence of turn-cff roads immediately before the

survey site.

Also, the sites within a particular c1ty are chosen 86
as to cover as many different areas of the city as possible
{(geographical areas).
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Submitted by: Dr. Robert BE. Voas
Physical Scientist
Office of Alcohol Cocuntermeasures
Traffic Safety Programs
U.S. Department of Transportation
National Highway Traffic Safety Administration
WASHINGTON, L.C. 20590
U.S.A.

The purrose of this survey, in keeging with the
requirements of the research methodology for the 1International
Roadside Survey, will be to select a weighted, random sample of
all motorists using the road within the time periods specified
within the United States. Because of the large, heterogeneous
nature of the United States, cktaining such a sample may be
extremely difficult and costly. As a result, it may be necessary
to eliminate certain special areas from the survey, (i.e.,
Alaska, Hawaii, Puerto Rico, etc.). The current glan which is
subject to further study and refinement prior tc the first survey
in 1973 is described below:

I. Site Selection:

1) Fifty census tracts will ke selected to prcvide a broad
sample of geographical locations and wurkan and rural
settings. The number of samples taken in each of these
census tracts can ke adjusted to reflect motor vehicle
registration and populaticn figures which are available
ror each census tract. Alternately, the data collected
in each census tract can be weighted to ccmpensate for
differences in vehicle registraticn and population.

2) Within each census tract two sites would be chosen by
placing a grid over the tracts thereby dividing the
tract into small units. Units will be classified as to
the types of roadways they contain.

Two sites will be chcsen in each census tract so as to
provide a randor sample cf area roadway characteristics.
Selected sites will be surveyed to determine whether
they can be safely sampled. In the event a site is
rejected, a new site will be chosen by the same random
process.

3) A minimum of ten subjects will be sampled at each site.
Cars to ke stopped at zrandom Lkased c¢cn interviewer
availability. A minimum total of 1,000 subjects will be
collected which is expected to yield at 1least 200
drinking drivers, kased on U.S. experience to date.
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At least four survey teams will ke used, with each
sampling -two sites .each weekend night. The survey

‘'should be completed in approximately-thirteen nights or
seven weekends. "
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Submitted by: Mr. P.C. Ncordzij
Institute for Road Safety Research (SWOV)
Ceernsstraat 1
VOORBURG
The Netherlands

Holland is divided into four regions. Within each
region three classes of towns are distinguished based on the
number of inhabitants: (1) 20,000 to 50,000 inhabitants; (2)
more than 50,000 inhabitants; and (3) large cities.

For each region and for each class, a number of towns
have been randomly appcinted. The ratio of the number of towns
in the sample to the actual number of tcwns, is approximately
equal for each region and for each class.

Two sets of towns have keen chosen. If fcr scme reason
a town from the first set could not be included in the survey, a
replacement town from the same region and class was taken.

Selection _of sites _rer _town: In co-operation with the local
police, three sites were selected in each town Lased on the
following criteria:

- one site in the centre

- two sites on the perirhery

- some traffic during testing hours
- stopring of cars had to be safe

- parking opportunity

- public lighting

- nc change of road-network in near' future (for the
sake of repeatakility)
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ERANCE
Submitted by: M. J. L'Boste
O.N.S.E.R.

Avenue du Général Malleret-J01nv1lle
Boite Postale 28

94 Arcueil

Paris, France

The survey will cover the whole French territory.

‘since the territory is geographically divided into
departments, the locations will Le chosen out of departments
selected in oxder to form a representative whole. Within each
department, locations will te chosen with respect to the urban-
ron-urban dichotomy.

In non-urkan centres, the road system is divided .inte
_road categorles (RN, RD, AT); we will therefore select the survey
.lGCatlons in proportion to the traffic index of these categories.
fThen, within each road category, we will chcose the locations at
réndom with: the exception cf autoroutes where the survey sites
will ©be chosen with respect to practical possibilities
(tollbdoths or lay-bys).

In urkan zones, we will proceed to a sgquaring -and to a

'aram by lot from among units grouped according tc a population
{or trafflc) index.
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Appendix D-1

SCIENTIFIC ROADSIDE SURVEYS OF ALCOHOL
IN THE DRIVING POPULATION

This manual was developed by a special
agroup of the National Safety Council's
Committee on Alcoho! and Drugs. |t sup-
ports the program for the international
conference on roadside surveys and ex-
pands many of the details listed in the
Canadian Ministry of Transport's publi-
cation, Roadside Surveys of Drinking-
Driving Behaviour: A Review of the
Literature and a Recommended Methodol-

ogy.

The ideas expressed in this manual are
purely suggestions and do not alter the
basic experimental design and methodol -
oay core developed by the OECD Sub-Group
on Roadside Surveys for conducting road-
side surveys on an internationally com-
parable basis.

A special film has been produced to il-
lustrate parts of this manual.

- May 1974
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FOREWORD

The sudden explosion of automobile usage throughout the world during the sixth decade
of this century has precipitated an intense interest in reducing the public safety problems it
has generated. What was not too long ago a minor problem in most nations of the world is
now a high priority public health problem, especially in terms of mortality and morbidity
in young adults. The crude problem measurements that have characterized the field of traffic
safety in the past are giving way to more subtle and useful methods of analysis. The measure-
ment of the frequency of occurrence of factors highly correiated with traffic crashes is one of
these.

The high frequency of excessive blood alcohol concentrations (BAC's) manifests itself
in fatal and other serious traffic crashes. This high frequency is gross overrepresentation
when considered in the context of surveys of the frequency of occurrence of high BAC's in
the traffic flow. Thus a measurement of the frequency of high BAC's in the traffic flow
becomes an intermediate measurement of the problem against which alcohol countermeasures
can be directed. Continuous (time series) or intermittent measurements of this type tend fo
assess the magnitude of the problem and also to sense changes that, if properly evaluated,
can be attributed to spontaneous or deliberate changes introduced into the system.

It is the purpose of this manual fo offer suggestions for conducting roadside surveys to
determine the frequency of occurrence of alcohol in the traffic flow for international compari-
son. Roadside testing of drivers has been used for other purposes. For instance, this process
has been used for enforcement purposes in some jurisdictions, also for its deterrent effect even
though no arrests are made. Both of these applications demand high visability through public

information to enhance their deterrent effect.
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If such surveys are intended to assess the extent of the problem and to -‘ev«;.:sljﬁafe: coun-
termeasure activities, they must be cqnduc‘f.led‘ i_pcgnspi»c.pously $o as not to become counter -
measures in fhem;elve_s; however, in order to obfcip.{nqximum;cqppgrafipn from the pub'.lic,
fher_e should .be some ‘p_r_ior‘ knowledgel of the ac_fiﬂv_i.i'y..d While thi§ seems to bg a parado;;, it
can be qchieyed.

If one considers the very small sample size that must be treated as being“r_epreslent‘oiﬁ’ve
of an entire nation when_infernafiqnal comparison |s the goal and if one considers fhge» small
percenfage oF» drivers w__ho are on the highways‘ with high BA,CIS' fhe need for a rigorous
methodology becomes apparent. Standardization is imperative. The suggestions rhai'__fofllow
are not diffigulf fo ac':hieve.qnvd will nlevad fo_reas}o‘_nable in.fe.r:n’aﬁonql sfqnciqrdizqtipn.

By‘,fhg g_r;d Q_f \l.‘_?‘le, ningrefan roadside _siurve'ys‘to:defevrmin:e the BAC disrribuﬁ‘c{:nz,i\n the
(driving public had been cqnd,uctgd in gighf nations. There was no standardization of metho-
dolog_yﬂq’nd therefore I\iﬂ'le opportunity for making valid comparisons. The need for an inter-
“national move towards s’raqfq:lqrdiz_qﬁop_qu recognized by researchers and administrators. On
September 24t.h,_ 1971, a meeting of the vp_lenaryv_grouvp of the Orgcnisqfion,for Economic Co-
operation and Development (OECD) Experts on the Effects of Alcohol and Other Drugs on
Driver lB;ehavjour‘yvos )hehldf\af fhel Bnyivﬁlsh Medicql Association prselin London. A proposal
resulted from this meeting tq}fhe_veffeg:t that "an international committee with representation
- from all interested countries be established for the purpose of d.eciding upon a mutually accept-
, obl.ehe_xperi}mgpi"q! design and methodological Qutli.ng,_ to be adhered to in the conducting of

roadside surveys of the BAC's in the driving population.” By mutual agreement, it was decided
that the activities of this newly-established subcommittee on roadside surveys would be coordi-

nated by Canada.



In March of 1972 the Canadian Government invited interested nations to send dele-
gates fo attend a meeting in Ottawa. The purpose of this meeting was to establish basic
guidelines for conducting roadside 5urvéys of the distribution of BAC's in the driving
population. Positive responses were received from sixteen of the twenty~three invited
nations and delegates from six nations attended the four~day meeting. Several nations
unable to send delegates presented their views in writing.

The delegates decided that it was both feasible and desirable to conduct internationally
comparable roadside surveys. They recognized that participation would mean that individual
nations might have to make certain compromises and might have to sacrifice some freedom in
carrying out their surveys, but they quickly recognized that comparable international data
would more than compensate for this slight loss of freedom. Two main ra.slés were undertaken
by the Ottawa conference.

1. To delineate and specify a basic experimental design and methodolegical core to

be adhered to by all nations participating in the comparative international study.
Absolute minimum requirements for roadside surveys were established. Each nation
may add to this minimum and new items may be added to the core; however, only
information required by the core will be used by each nation to evaluate its own
countermeasures program. Data collection fimes may be altered if such alteration
is based on concrete evidence. This would require a pilot study to find the critical
times for a particular nation. |

2. To construct a list of basic guidelines for conducting roadside surveys. These guide-

lines are to be made available to those nations desiring fo conduct roadside surveys,

but the guidelines are not compulsory.
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This manual is based on these guideliiﬁés'ahd expands them consfderabl'y by adding
defa'i.led 'sbuggésfion's based on the experiences of the authors.
The major obivectives of conducﬁng internationally comparable roadside surveys may
be summarized as follows:
1. To be able to increase the epidemiological data base.
2. To be able to compare the effectiveness of countermeasure programs employed in
‘various nations.
3. To provide a sound data bése against which changes in any one nation can be ade-
quately i nférprefed .

Durmg the Ottawa conference, ‘fhe matter of standardization of BAC measuring techniques
. Vfc;r. roadside surveys was discussed. The assembled grobp agreed ‘upon the \;se of breathas the
body material for analysis. The United States representatives agreed to provide standands for
Ji'hi; fmportahf'aspéct of the methodology.

" The Fobr-ddy Ottawa conference was successful in reaching agreement on most of the

- pbints of.d‘esign‘.on'd methodology. Since there were still some aspects which required further
disc;;ssiori,ffhe delegate§ agreed to hold a two-day meeting in June of 1972 in Paris to con-
clude the discussion. During the Paris meeting, the methodological core was completed and
a.descripﬁon and demonstration of breath fésﬁng devices was conducted. All this activity

"resulted in a publication entitled "Roadside Surveys of Drinking Driving Behaviour; A Review .

of the Literature and a Recommended Methodology. "

This publication was prepared and is
distributed by the Road Safety Branch, Minisiry of Transport of Canada.
The material included in this manual is intended to supplement the Canadian report.

The manual will concern itself with:

1. Obtaining a' high rate of cooperation from drivers.



2. The accuracy and standardization of information obtained through roadside surveys.

3. The evaluation of drivers who refuse to cooperate.

Because of the very low frequency of high BAC's in the driving public, the loss of a
very few samples of drivers who have high BAC's can distort the data obtained enormously.
Despite national differences in public attitude and in the laWs and law enforcement approach
to the problem of the drinking driver, rough guidelines can nevertheless be suggested that
will tend to elicit a high rate of cooperation to minimize the effects of the loss of some sam-
ples.

There are two factors that seem to be in conflict; first, the need for awareness of the
public that the roadside survey will be undertaken along with assurance that information
obtained in these surveys will remain highly confidential, and second, fhé need to keep
the roadside survey at a low visibility so that it does not become a countermeasure in itself.
These two factors need not be in conflict provided the time during which the driving public
is saturated with publicity is somewhat separated from the time when the survey is actually
conducted. The theme of the information program must be that everyone's help is needed
to obtain important information that might lead fo the solution of a major highway safety
problem. This must be repeated over and over in parsonal appesarances before civic, pro-
fessional, and media groups and through widespread publicity on television and radio stations
and in the newspapers. If the public information program and the roadside survey are sepa-
rated by several weeks, or even months, the public tends to forget the information that was
disseminated and will behave as usual. However, when a driver is later stopped for inter-
view and breath testing, he will recall the information that he heard weeks or months before.
This tends to increase cooperation. In several typical surveys where this approach was used,

the rate of refusals was about 3%.



There-dre other requirements that must be fulfilled in order to ensure that the road-
side surveys can be undertaken with the least friction with the community. After all, the
roadside survey is an intrusion into the normal activity of the public. The relationship with
the police and the legal system is especially sensitive. Certain procedural groundrules must
be established. Drivers who are obviously impaired can be arrested ond‘processed in the
usual manner or they can bé taken home. Confidentiality of information obtained by the
roddside survey team must be ensured. The role of the police officer who'stops the motorists
must be delineated, This means some training of those officers® who will be involved. "In
most jurisdictions it-would be.illegal, in fact almost impossible, for anyone other than &n
officer to-stop a motorist for such purposes. All these problems must be solved well in &d-
vdance of ¢onducting the roadside survey.

If-excessive hostility and conflicts with the ‘officials of the community-persist, it may
be necessary to ‘abandon that community and'move on to another. This is one' of the redsons

“why preliminary planning and liaison activities should be undertaken well in advance of the
actual survey. ‘These conflicts must not interfere with the actual administration of the toad-
side survey.. A typical set of agreements might be as follows:

1. The role of the officer is to'stop the driver and to explain why he ‘was stopped.

'If the officer, in his initial contact, has reasonable cause to believe that the driver
is under the influence of alcohol, the officer may place the driver under arrest'and
process him in the usual manner.” Only after he has been completely processed' for
‘driving under the influence of alcohol would he be asked questions for the purpose
of completing the research report.

* In the remainder of this manual the term "officer" will refer to an individual empowered
to stop a driver. This will normally be a police officer. :



2. If the police obtain a BAC, the result of that test should be made available to the
research team. If the police fail to obtain such a test, a member of the research
team might attempt to obtain a breath sample. The police might agree to supply
the BAC's o the research team but policy should prohibit reciprocity. This is in
line with the confidentiality of the information obtained for research purposes.

If the officer does not notice that the driver is under the influence but a member
of the research team does recognize this fact during the interview, an agreement
‘mighf be reached with the police whereby the research team would see to it that
the impaired motorist is taken home. In numerous surveys this arrangement has
proven satisfactory:
1. To the police because a potential hazard has been removed from_the road.
2. To the motorists because they were not arrested and their confidentiality
was not betrayed.
3. To the research workers because through conversation during the ride home
information is gained that otherwise would have been missed.

Since in many jurisdictions an officer is necessary to effect the stop, assurance should
be obtained from the police agency that an officer will be provided for assistance at the site
of the roadside survey when requested. In some cases it may be necessary to hire off-duty
officers to carry out this activity.

Since the duties of the officer are merely to stop the car and to inspire cooperation,
his demeanor and appearance are of considerable importance. Some care should be taken
in selecting police officers with a pleasant appearance and a friendly approach. Whether
or not the motorist has prior knowledge of the existence of the survey effort, the approach

of the police officer is the first step in obtaining cooperation.
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Although several reasons were offered in the foreword to this manual for conducting
roadside surveys and for testing motorists for alcohol at roadside, the remainder of this

manual will be directed at obtaining standard information for international comparison.

SAMPLE PLANNING

In order to reduce the undesirable effects of high fourism and climatic extremes, the
seasons defined as "Spring_"-cpd "Autumn" have been chosen. "Spring" is defined as March,
April, and May and "Autumn" is defined as September, October, and November. Because
of the economic problem involved m collecting large numbers of samples, it was decided that
samples be collected on Friday and Saturday nights only. Moreover, the time~-of-day period
selected for sampling extends from 22.00C hours to 3.00 hours.* Such surveys should be con-
ducted on an annual basis whenever possible.

While such roadside surveys are intended to study the drinking drivers, it is also impor -
tant that equal emphasis be placed on the non-drinking drivers selected in the survey. It is
only by being considered in this context that the drinking driver can be understood. More-
. over, many drivers who do not have significant BAC's at the time they are interviewed may
nevertheless have a tendency to drink and drive. Quastions not included in the core may
be added to inquire about this possiblity

Drivers will be stopped on a fime-interval basis. The length of this interval will be
equal to the total processing time for each subject (i.e. if the interview team can handle
one person every five minutes, then a driver will be selected from the traffic flow each five
minutes).

* Sf‘r‘\.ée the Friday night period aci‘uo“y extends into Soturday and the Saturday night

period extends into Sunday, these periods will be referred to as period 1 and period 2-
for the sampling weeks.

A
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The measure of vehicle flow past each survey site is necessary. This might be carried out
at some time prior to the actual sampling period. If the traffic flow is too sparse, these sites
may be rejected in advance of the actual sampling. It would be sufficient to obtain a simple
time~count of vehicles traveling in the same direction as the vehicles which will be selected
for the survey.

Not more than two hours of time should be spent at any one site. If a longer period is
necessary for practical reasons in some nations, then only the data from the first two hours
should be considered as part of the data for international compariosn. In such a case, the
first two hours of testing must fall between 22.00 hours to 3.00 hours.

All motorized vehicles will be sampled including automobiles, trucks, motorcycles, mopeds,
etc. The exceptions are commercial vehicles such as buses, large trucks, taxis, small trucks
used for commercial purposes, and vehicles bearing foreign registration plates. The purpose
of this last exception is to restrict the core sample to the residents of the nation in which the
survey is being carried out.

Sample size is difficult to estimate. According to the specifications set out by the expert
group, the number of drivers stopped, interviewed, and tested must be large enough to ensure
that at least 100 drivers with significant BAC's are included. While there was no specification
as to what constitutes "significant BAC's" the authors of this manual consider that this means
82 milligrams of alcohol per 100cc. of blood.* The Canadian report included summaries of
sixteen studies. While it was not possible to extract exact figures from these studies, it can
be estimated that on the average drivers with 80 BAC or higher comprised 5.5% of the sample
obtained. By considering the range within these studies, a standard deviation of 3% was ob-
tained. Thus, on the average 1880 samples would be required to obtain 100 drivers with BAC's

* In the rest of this manual, BAC (Blood Alcohol Concentration) will be substituted for "milli-
grams of alcohol per 103 cc. of blood."
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in excess of*80. -Summcr-i-zin‘g-in round figures, it could be cnficipa'téd' that by taking 2000
sdmples, 100, drivers Qifh‘ BAC's in-excéss of 80 could be anticipated. However, applying
one standard deviaﬁoﬁ m either direction, it is possible that the 100 cccépragle samples
might be obtained within a range of 1000 to 3000 sorﬁples; These are rough estimates in-
tended for planning only. Cultural use of alcohol in various nations,’ the nature of the people
who own automobiles, and many other factors will influence this frequency. Plans should be
made to continue sampling at least long enough to obtain the required 100 drfvers with BAC's
in excess of 80. It must be emphasized that these a\fé minimum figurés ‘and that Icrgér numbers
will clearly have greatér stability wheﬁ comparisons frém year fo year are to be made.
Samples should be obtained from as many sites as possible, and no site should be visited
more thar; once. While ﬂ%e maximum time at one sitev is spechied as two hours, more frequent
moving about has the cd\)dntdge- of incr-eqéingi the“rund‘orﬁizm’"io’h-of i"l'lxev process and it also tends
to discobrage drivers frf;m by—paésiné the data-collection sites.
For the purpose of international comparison: of the statistics resulting from such roddside
| surveys, on.ly studies of entire nations will be considéred acceptable. This does not preclude
the sclrvnpl-ingllof va‘rious'regio.ns:of a nation or the consideration of data from these various

regions for internal use within a nation.

-SITE SELECTION FOR ROADSIDE ALCOHOL SURVEYS

The site and sample period selection procedures define the population in space and time
for which valid statistical inference can be made. A statistician should be consulted o design
the: particular survey and.the associated analysis of the results.

The most satisfactory site selection procedures involve probability samples with stratifi-
cation. The general procedure is to divide the area of interest into sampling units on the basis

of such characteristics as socio-economic data, the functional classification of roads, or similar
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characteristics. A set of sampling units can be cross~classified into strata on the basis of
characteristics such as urban or rural, or primary and secondary highways, and a number of
sites can then be assigned to each stratum. A set of particular sample sites is then selected
by a random procedure, preferably with alternates so that the alternate site can be utilized

if a site is selected more than once. This may involve the selection of more detailed sampling
areas within the larger sampling units.

The‘acl'ucl sites can be selected in several ways. For example, they may be selected
from complete lists of potential sites, by area selection, and so on. The one essential is
that the procedure be such that legitimate inference can be made from data collected at
the site back to the characteristics of the population of interest. This in turn requires the
use of appropriate random procedures at each stage.

Several problems can be anticipated in advance. The application of fhé site selection
procedures may lead to sites which are not suitable. For instance, night roadside surveys on
limited-access high speed highways cannot be undertaken safely. Thus, these facilities should
not be included in the population surveyed. However, if information about these facilities is
essential, data collection sites can be established at exit points.

Inefficient stratification can waste resources. Thus if each mile of road in an area has
an equal chance of being selected as a sample site, then in most areas the majority of sites
will represent rural access or residential roads, since these ievels of roads usually account for
most road mileage. [f satisfactory inference is to be made about other classes of roads under
this site selection procedure, then a large number of sites will have to be used. Also many
sites on these kinds of roads may have volumes which are too low to support sampling. The
alternative is fo stratify possible sites on class of road or on characteristics of the area to
ensure that the required balance is represented in the survey. Also low volume sites can be

sampled in both directions of travel, while high volume sites are sampled in one direction of
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~tro\}enlf,§n|y.~' If thi.s3~|ot~t.e,r.,{co-:.jk-§éf'is'4ad.o§‘tedk, the rules.governing: sampling should be dBter-
. mined. imadvancé;ur;d when ne_quiréd.,v a random selection:made for fhe'direction of travel
to.be: som pled.

The: i\r‘npoctance of hoVihg clearly. defined oBie‘ctiVes' as a-basis for site seléction pro-
_cedures mUSt*bére.nf.!ph,asi zed. Different site selections will'be made to facilitate diffefent
comparisons. 'Consequently; ‘efficient survey designs'can be detived ‘only if the survey
objectives-are known and clearly specified in-advance. ‘In the currént dctivity, standérdi-
zation of data is.ﬂrhe.'prviime -obi;ecfive; :

Finally, the.selection. of sites and the specification of sampling-périods should'be
considered jointly. Typically, the incidence of sigrificant BAC's vdries by hour of day
and by day- of week. :If comparisons.are to be made among areas, ‘a‘paitern of sampling
‘which controls-this source of variation through ‘r;:ndomi'ZGfi'oni'dnd’fhr’ou"g.h‘b’dil&hc"ing'is
required. If this is not 'done, effe';:fs related to the short time periods become confounded
with effects relating to other site characteristics. When this confoundirig 6ecurs, it is'not
possible fo deferrﬁine whether the differences observed @mong areas ‘are associated with the
areas themselves or are associated with: different time patterns of sampling.

For a typical studyl‘fhé'following factors are considered determindtive. The geogra-
phic area to be studied should include éify streets, rural roads, two-lane highways, and
four lane high-speed highways. Although the areas being studied should include these
various types of roads, sfreéts,' and highways, it is possible that some of them cannot be
included in the survey because of hazardous conditions or because of insufficient traffic
Flow to proVide an cde‘q.uafe sample in a reasonable span of time. In practice, the actual
detailed site selection is carried out by field researchers in advance of data collections.

" Criteria for the final determination of sites include traffic flow and safety considerations.
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SURVEY QUESTIONNAIRE
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Four categories of .bi__ghwa ys have been mentioned .as the basic -criteriafor interview
site selection, nay_m:e‘ly, :,-ci:t'y streets, ‘%’qrgl road_s_,~gwg%'léhe;”‘h'i_gl;ways‘,‘».“andf‘high.-;speed
multi~lane highways. The geographic area isithen divided into cells of some selected
dimensions, for instance 500,,m‘ei"er$.sciuaré‘,> -ab;l,pl_q;i~qg a translucent :grid"qver-a :1n<1p of
the area. The types.of roads Wi»fhi_n each cell are identified and-a numerical -designator
is assigned which ~.id,enfi,ﬁ.‘e's -thgc;ell, the type of road, -and the ‘roads’,fﬁem'sel_ves._ The
roads are then listed:by type within eachcell. The cells can then be classified oh”rhi‘s_
basis dlong with so,cib&aéonomic, population density, and other facfors..' ‘U'si~ng u'favble.
of random numbers, .a weighted number of cells can be selected from each clﬁssf., F'o‘lilm;vliirig
this selection process, the field researchers visit the designated roads c1|nd mgke a physi;éﬁa}l
inspection fo the road segment within the cell. Some sites are not u‘scble dﬁe "to.charo’c-
teristics which make fhg stopping of \)ehic'les Fazcrdous. In the event that ;a:siste»ifs;rejé:cfed,
an alternate site of the same type is su‘bstitutéd. Resources and ‘,!;ime c,opsfr'airifs wifl 1 ivrhi.f
the number of sites that can be visited. (See site survey form)

The core information requirements for a sury_eyfor inf_emoﬁ’t)na‘-l com,paﬂr'i‘sons dictate
that the sampling be done at night. It is therefore important té have available lighting
for safety purposes. While the illumination must be adequate to cover the area in which
the survey is being conducted, care must be ex'eréi‘sed‘ to employ lights that will not blihd
oncoming motorists. Thée normal flashing lights mounted .on police cars shou.ld be used fo

‘encouroge oncoming motorists to begin to reduce their speed before entering the stopping
zone. Some adiustmént in the exact site location ‘m‘ighf be necessary to minimize oppor-
tunities for motorists tovwrn‘ off the road to ;:Avpid the survey area. Members of the research
team. other than the officer should wear clothing that ide‘nfifiqs them as researchers. This

can be a white laborafory coat or a brightly colored jacket if weather conditions demand.

%
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The important point is to avoid uniforms or other forms of official looking garments. Smoking
by the interviewer must be prohibited since it is necessary for him to require the driver to
refrain from smoking for a certain period before the breath test is taken.

While the sampling schedule should be adhered to as rigorously as possible, certain con-
ditions will make it prudent or necessary to depart from the schedule in the interest of public
safety. The conditions under which sampling would be postponed (e.g., rain, snow, fog, etc.)
should be specified as part of the research design. In addition, the individual or individuals
authorized to make decisions regarding the postponement of a scheduled.sampling should be

clearly designated in advance as part of the program management.

SAMPLIN G AT SITES

After cooperation has been developed with the police and other agencies, the public
has been informed, and the sites have been selected, it is the function of the roadside survey
team to visit the sites and collect the necessary information.

General information concerning a particular site has been recorded on the site survey
form by the researchers who visited the sites after they were selected. This includes the .
grid designation number, the type of location (i.e. urban, suburban, or rural), altitude,
and vehicle count. The site survey form also should include an exact location and descrip-
tion of the site to be used, including the time period, week, month, and year when the site
is to be visited and samples are to be taken. Other information must be filled into these site
survey forms at the time of arrival for data collection. This includes temperature, precipita-
tion if any, and road conditions.

The survey questicrinaire is tied to the site survey form through commonality of "site”.
The survey questionnaire includes the time of the interview, the subject rA1urr‘1‘ber, number of

passengers, and type of vehicle, The rest of the survey questionnaire is directed at observa- ‘

tion and the questions directed at the individual driver.
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SITE SURVEY
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The last and most important information is the BAC as determined from a sample of
breath provided by the subject. This information can be obtained and recorded by the
interviewer. However, in some instances where breath testing devices are émployed that
are somewhat complex or technical in nature, it may be necessary to separate the analysis
of the breath sample and to add a second member to the team for this task. The remaining
member of the site data collection team is the officer who is empowered to stop a motorist
after he has been selected from the traffic flow and to direct him to the attention of the
research team. This officer should very briefly state to the driver that this is not a stop
for a violation of the law but rather part of a research program in which his department is
cooperating.

The interviewer should quickly approach the driver's door, introduce himself, and
present his credentials in the form of an official letter. The interview should be opened
by stating the importance of this particular traffic research project and then followed by
an offer to answer any questions the driver might have. Once these preliminaries are over,
the interviewer should proceed directly into the interview with a very positive approach.
The authors strongly recommend that this interview take place in a van especially equipped
for this activity. However, the interview can also be conducted without having the driver
leave his car. If a van is not available, it may be prudent to interview the driver in the
interviewer's car if other persons are in the driver's car who might interfere with the inter-
view. If the interviewer does not encounter resistance, he can complete his forms quickly
and then obtain a breath sample. However, should he sense the possibility of hostility
toward the questions, he should attempt to obtain a breath sample immediately.

The design of the record form must make it easy for the interviewer to record the infor-

mation as it is obtained. This form should be single-side if possible. At least the form
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desig_n.ed to rj@@ofdf the infar;ﬁutién- othin_e_d :diféct-|y From the syb_i_;e.gﬁf should be on one
side of a sheet. The qm‘ounfvmof. [ongh;lnd; v‘s}rfﬁng' should: either be kept at a minimum or
elijmir‘w.g‘,,t,e‘d‘gnti.n.ely.' A éuggestéa fbrm“of .flﬂis f-ype' |s q'pgven‘d,ed..v Only one form should
be o/n‘ thé iﬁteryiewgr's ciibboc;u"d wh‘e‘n he approaches fke'driver. This will relieve the'
feeling tlf;qf the 'i.n;tejr-sv/igw will be long dna laborious. Also, the subject being interviéw,ed
tends ‘_to b‘e more .a‘h eav_se’if the ir'aterview.er is‘ no't recﬂordfi‘-n'g,,.q great deal of information in
Ioﬁghqnd.
The training of the o.ffic;.er who Aeffects the stojo of the mbt‘orists at the d-ire.cti‘on' of
the infer\)iewer is most i-lmpo.rtfcni; in obtaining codperdtioﬁ- ﬁ-om drivers. This ffoi'ﬁin'g
should emphasize the research aspects of the project as opposed to its enforcement potential.
This prin';:'i»pie is_éften difffc;:i-t to lmpar’r to the officer because it represents an déprooch that
may bé aiien to his °pro.Féss-idna| training and p;fagfiée. H-é sh'oul.d:,be made awar‘e‘of the, cir-
cum;foﬁces under \&hich he ;'nay‘ make an arf.reét of a drivér if he Fee_ls dvuty-vbourf\d' to do so.
It is important fhéf fhe uh‘im-qfe BAC resm.JIAf'sv obtained by the police be made ovailqblé to
the reseor;h ryeq.m. After all, réggrc.itiesg' of the interview information obfained, the freguency
of BAC's iﬁ :-he driving public as measured by the roadside survey is the essential and basic
informa}ion required. l\'n the fmininé of these offic,érs it éhobld be sfrongly impressed on
them that fh‘eyl rﬁus_f rerﬁain in the boékground as much as possibl'ea The_ inter-relation between
fhe‘ inferv‘iewér. and the: infervféwee must l;e_ unim'p_ed‘e,d‘by} the presence of the officer.
‘When the .i nterview has been compléted, it is the responsibility of the officer to see to
it that the moforiwst_sxvx.(ho_ has béen As‘onp._pe\d is guided scfeiy bdck into the frdfﬁc Flpw.
Training the iﬁtervié,w:ers; is ‘o much rr;ore complex function, One of the prime objectives
in the ?-oadsidie surveyi ‘is,.it_oA minimize the nQﬁb,er of réEg#é,_Is,. ;Thg rates of refusal in various

projects have. ranged from 1% up fo 1 5% When one c‘o;,n,s:id,ers the r.'qr"ity of high BAC's in
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the driving public, the importance of obtaining a nearly complete sample is very obvious.

A primary principle of interview is that the interviewer match his personality and ad-
just his approach to the nature of the subject being interviewed. This means a flexible
qpprbach.

Although standard information is a goal of the project, the information recorded must
be standardized but the methods of getting this information may vary considerable according
to the nature of the person being interviewed. Thus the approach becomes modified-directed.
A directed interview would mean strict adherence to a questionnaire .even though the subject
does not respond well to this simple type of approach. The directed type of interview must be
modified ‘somewhchuf to elicit high cooperation from those individuals who otherwise might not
cooperate fully, The interviewer should realize that the accuracy of subjective material such
as that obtained in roadside surveys will be dependent on human limitations of memory and
judgment. The person being interviewed will not always be able to give an obviously accurate
account of his habits. Some drivers will inadvertently shade subjective information while
others may find it impossible to be totally candid in discussing habits such as those involving
the use of alcohol. ReligiOUS, social, and cultural mores often make it difficult for the sub-
ject to admit to violations of what he might consider taboo. The interviewer must appear
neutral as far as moral judgments are concerned. Any indication of disapproval of the driver's
responses in the attitude of the interviewer will immediately create a barrier to communication.

The interviewer should make it a practice to tell the subject that a refusal to answer is
better than a misleading answer. Internal crosschecks in the questionnaire make it possible
to assess the validity of the answers obtained.* The film that is intended to supplement this
* The nature of the suggested interview form, the training of the interviewers, and the classi-

fications of interviewees has adapted from the techniques used by the late Dr. Alfred Kinsey
in his study of sexual behavior.
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manual will acquaint the interviewer with the various types of individuals. that are likely to
be encountered.

The technique of training employed in one massive survey utilized tape necsard.in,:g of
role playing by the interviewers. They alternately took the role of interviewer and inter-
viewee. Criticism of the resulting tapes afforded feedback for improving their technique.

- Subjects being interviewed in roadside surveys tend to fall into rather definite categories.
The first major sub~division is, "Has the subject been drinking or has. he not been drinking?"
There should be a place on the interview form where the subjective opinion of the interviewer
can be recorded. - If this is done in each interview before the interviewer knows the resylts
of the breath test the validity of his judgment can be projected to the subjects who r-éfus,ed to
cooperate. Thus some evaluation can be .made as to the frequency of evidence of alcohol in
those subjects who do refuse completely. The model form .qppe_ndeﬁ suggests four categeries:

1. Definitely not drinking.

2. Unable to decide. -

3. Probably has been drinking.

4. Definitely has been drinking.

This subjective judgment should be recorded in e_yg[[infewiew as soon as the intro~

ductory statements have been made by the interviewer. In this manner the judgment witl
be standardized whether the subject cooperates or refuses. This information is extremely
important in evaluating refusals. By including it in every interview, the level of confidence
“that can be placed in these subjective judgments can be determined.
Beyond this first subjective judgment, drivers can be classified into the following groups:

1. The coop°rohve person. This type of sub|ect offers no prcb!em and fhe interview

form-can be used exactly as it appears followed by the qumg of the breath samplea
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The timid person. This type of subject presents a very real problem in that each
response must be p»:ied from him. To deal with fhis\ type of individual effectively
requires patience and the use of considerable tact. They must continually be re-
minded that all information obtained in the interview is confidential. The internal
cross—check included in the interview form can be of considerable importance in

evaluating the truthfulness of the responses from this type of driver.

. The talkative person. When dealing with the talkative person all that is necessary

is to mention a few key words to start the flow of information. All the interviewer
has to do is to recognize the answers he is seeking and to record them as the subject
talks. At the end of the interview the interviewer should ask any questions that have
not been answered in the flow of conversation. It is this type of interviewee that
makes necessary the modified-directed form of the interview. He may present the
answers out of the sequential order included in the interview form but this is of little
importance provided the answers fit the categories included in the form.

The belligerent person. Of all the types he is the most difficult and challenging to

interview, If the interviewer stays calm in spite of some possible insulting or belittling
remarks, the driver will often calm down. Repeating to him the importance of the
nature of the research to highway safety and how he can contribute to it will often
pacify him. However, if all else fails, an attempt should be made to obtain a breath

sample.

. The driver who cooperates in answering the interview questions but who flatly refuses

to give a breath sample. He will argue that why should he give a sample when he has

not been drinking. This sometimes can be overcome by stressing the importance of

negative controls in the data.
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6. The driver who completely refuses to answer questions br to submit a breath sample

m spite of all effo_rf.{‘by. the:’;ih'fér\’/iewef, Even'in'such ¢ases a few bits of informa-
tien can nevertheless be obtained before the driver is permitted to continue on his

way. At least sex and approximate age and subjective judgment as to whether al-
cohol is present in'the individual can be obtained.

7. The drivet who is in a hurry.  This is very frequently a valid excuse, If in the

, a breath sample should be elicited

.....

and the telephone number of the driver obtained with the notion that he will be |
interviewed by telephone the next day.  This type of excuse is common when samples are
taken -durin"g bf'he'day’rir_né' hours. However, since the international survey is directed at
“night time driving; the frequency of this excuse should be quite low.:

" The rapé"re'cording fole playing mentioned earlier can help gl,e;v_e,l_ég the intgwiewé&i? skili
cnd a feeifng'bf ’¢Onfidéhce |n coping with the different types of persons who will be engoun~
tered. Such sessions will also acquant the interviewers with the questionngire form. If the
' téchni'qijé of 'ask'in’g questions is performed skillfully, q;n§wers tend to be spontaneous an? false
answers édn be held to'a minimum because of fhe*ini‘_erloéking nafure of the qy'e,sfions, and the

speed with which they are pres’en‘t,ejél. Skill developed throygh this type of training wil‘?;l, also
play c'm;:i;br role in holding the number of né‘fu§gls to a minimum-.

The training of the breath o‘léohbl'technicliaqri is completely dependent upon the nafure of
the testing device employed. The standards for such devices are treated in another section of
this manual. ‘H'Q:w'ev'e'r, it is op;ﬁro.pria-te at this point to mention that one of three approaches
may be used;

. A quarv\fifdfiv"é breath alcohol testing instrument installed in a mobile van. This approach

has the advantage of making possible the confrol of environmental-factors as the van can



be air conditioned or heated as necessary. This method also eliminates the possibility
of not obtaining a BAC through loss or destruction of stored breath samples as the re-
sults are obtained and can be recorded immediately after the interview. However,
this method does make it necessary to remove the driver from his vehicle to the van
where the interview and breath test are carried out,

2. The handheld quantitative breath alcohol device. This type of instrument can be
removed from the research vehicle and can be taken to the window of the vehicle
of the driver being interviewed. It has the advantage of not requiring the removal
of the driver from his vehicle for testing; however, extremes of environmental condi-
tions can have some effects on the validity of the resulting answers. In most instances
where there are other passengers in the vehicle, it is advisable to remove the driver
from the vehicle to prevent passenger interference and influence on the driver's res-
ponses to survey questions.

3. The use of a remote collection device. This involves collecting a sample of breath
from the subject and preserving it per se or collecting a breath sample and preserving
the alcohol from a measured quantity of breath for subsequent analysis. This approach
is subject to the same environmental factors as the quantitative devices used in the van
or at the side of the driver's vehicle.. ‘It has the distinct advantage of not making the
results of the test immediately available. This extends the confidentiality of the infor-
mation that is obtained from the driver and precludes some of the problems that evolve
from having an immediate answer available. This may be a factor in minimizing the
the number of refusals, especially when a subject has been drinking.

It.is the nature of the test being employed that will dictate whether the interviewer him-

self-will carry out the breath alcohol determination or whether a technician must be fully
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trairied:ir the operdtion: and:care: of the breath: aleohol test: equ:pmenh n-use. by himi,  He
should be-aware: of tie- environmeritdl and biblogical factors:t hﬂf'~ can: cayse: Erroneous; regults.
Speci gl atfertion sWouldi Be: given to the:ambient: temperature: at:which. the. test is-being .con=-
ducted: aiid the' problems relating:to- mouth alcokiol. It is.important:that-the team have hack -
up-breath: tésting equiphient: dvailable should: there: Bes‘qﬁgunez‘xp,écfedn failure: of the breqth.

testing unit being vsed.,

INSTRUMENT STANDARDS

Biological Specimeri

'The biological specimen of choice for the: determination of alcohol concentration i

breath. Blood, tissue, or urine samples may be gdthered in addition, but are. not. ‘acce?fable

as substitutes for breath samples.
Results of breath alcohol analysis shall be reported in tetms of BAC, based on’ millggrams

of alcohol per 210 liters of deep=lung air. Using this system, 109" is equal to "0.10% BAC

w/v" or "1.00%00 w/v." If an instrumént displays oniy two digits, the third shall be'a "0".

Breath Testing Device

~ The breath specimen dhélyied‘sﬁd Il be expired deep~lung air. This is dny phase of the
breath that follows the first 0.5 liter of an ‘exhqla'tlig'n, Determination of the BAC shal{ be
based on the ratic between alcohol present in the blood and ‘w‘hollle ‘deep-lunlg, air, using
either a known volume or a continuocus flow system. I.rf;dihfect determination of the BAC. by
quantitative breath dlcohol andlysis shall be based upon the following ratio: 2.1 liters of
expired deep~lung air contains the same quantity of ciééhoi as one milliliter of blood.

* 1. The instrument must indicate @ vdl’ﬂé'di‘f:\&fifhin £ 10% of the target vaive whe’n’,,t,he

target value is 100.-mg. of dlcohol per ‘1;00-’}6]{.».df;_l:il’epg:l_f, .and at least 500 ml. of

A
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air must be expired by the subject before a breath sample is taken for the purpose of
analysis (the reason for this is to ensure that a deep~lung sample is obtained). For
those breath testing devices which do not control the amount of air which is expired
before the sample is taken, a simple plastic bag placed along the air intake tube
would ensure that the minimum amount of air had been expired before the sample
was taken,

Loss of alcohol (from the breath specimen) through condensation shall be prevented by
mainfaining the breath specimen at a temperature sufficiently above body temperature, or
by other satisfactory means.

In the analysis of vapors of known alcohol concentration over the range corresponding
to BAC's of 50 to 300, the instrument must be capable under field conditions of determining
the BAC equivalent of the true value to within = 10% of the true value.

When vapors of known alcohol concentration over the range corresponding to BAC's of
59 to 150 are analyzed, under laboratory conditions, the results of a minimum of 50 conse-
cutive determinations at any one concentration must have a standard deviation (sigma) not
greater than 3. When vapors of known alcohol concentrations over the range corresponding
to BAC's of 150 to 300 are analyzed, under laboratory conditions, the standard deviation
(sigma) of a minimum of 50 consecutive determinations at any one concentration must not
exceed 2% of the expacted value.

The instrument must be capable of performing a blank analysis on ambient air, free of
alcohol, that yields an apparent BAC of no more than 10.

Instruments which singly or in combination collect a deep~lung air sample and tempo-
rarily store the specimen or its contained alcohol for subsequent analysis (remote sampling
devices), shall meet all stated performance requirements. Such instruments shall be designed

so that the result obtained is independent of barometric pressure or designed so that the result
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obtalned.is independent.of barometric pressure:or designed so that the results obtained is

correctable for barometric pressure change if sych’correction is necessary,
A.means must be employed fo ensure thatthe subject has not ingested alcohol for af
least ten minutes prior to collection of the breath specimen.  The following alterngtive s

suggested:

1, Collect the specimen qt the end of the interview. This.will atlow about five minutes

- of continuous observation during which the subject must not drink either an alcgholic

or non-alceholic beverage, or eat food. He should not smoke for at least one minute

before the sample is collected,

+ 2; If the result is positive and the subject assures that he has had no alcoholic beverage
for at least dwenty minutes, the answer can be gccepted. |

3. If the subject affirms that he has.consumed an alcoholic beverage within the last

~twenty minutes, .a second;test should be administered .after @lowing.an additiopal

- ‘five'minutes. The second test should:be:recorded. This:step should.rarely-be necessary.

4. If the.answer is.negative, :the result.can'be accepted without question..
The testing procedure will-include.the analysis.of @ suitable reference or centrol sample

such as air equilibrated with a_reference:solution of known alcohol.content at.a known tem-

perature, ‘the result.of which analysis.must agree with.a 100:BAC.reference sample within the

Sl e

limits of 210:BAC. Frequency of such monitoring of accyracy.shall:be dependent.on.the sta-

bility of the method gmplg){ed. : ‘
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Appendix E-1

INTERNATIONAL CONFERENCE ON RESEARCH METHODOLOGY
FOR ROADSIDE SURVEYS OF DRINKING-DRIVING

ANNOUNCEMENT

A three-day workshop dealing with roadside surveys of drinking
driver behavior as one of the effective measurements of programs
in combating the drinker-driver problem. '

TO BE HELD: May 22-24, 1974
Meridien Hotel, Paris, France

HOST: Association Internationale Pour L'Etude Du Comportement
Des Conducteurs

CONDUCTED BY: Committee on Alcohol and Drugs
SPONSORED BY: Office of Alcohol Countermeasures, National Highway

Traffic Safety Administration

STATEMENT OF OBJECTIVE

Data Needed on Drinking Drivers

Drinking drivers contribute to the highway safety problem. They
violate traffic laws and become involved in motor vehicle traffic
accidents. Although some data are available on the extent to
which drinking drivers are involved in violations and accidents,
the extent of the drinking-driver problem is not fully known.

Highway safety program officials, and others involved with the
drinking-driver problem, need to know more about the type of person
who drinks and drives, including the time of day, the day of the
week, and other related information which would be helpful in
developing measures designed to reduce alcohol abuse in highway
traffic. What is needed are adequate and accurate data on the
alcohol-impaired drivers using the highways.

Arrests and prosecutions for traffic law violations and investi-
gations of motor vehicle traffic accidents provide part of the
needed data. Properly administered, they also are effective
countermeasures.



Roadside Surveys DeveIOp‘Data

Roadside surveys of drinking-driver behavior have produced data
on the problem, but they have béen too few and have had little
comparability. What is needed is agreement on data needs,
methodology of surveys, blood alcohol concentration measurements,
standard international reporting, and other similar information.
When these needs become realities; meanianul countermeasures
become possibilities.

The National Safety Council's CommittEe on Alcohol and Drugs, an
international group concerned with the alcohol abuse problem,

has furthered the use of roadside research surveys to obtain

more data on the drink1ng~driver problem. Several members of

ghe Committee have been active in surveys in Canada and the United
tates.

Furthering Roadside Survey Efforts

The Committee on Alcohol and Drugs, recognizing the work that has
been accomplished by several countries, decided to further the
efforts of the Ottawa and Paris conferences on surveys in 1962

by developing and demonstrating surveys in workshops.

Accordingly, the Committee, National Safety Council and the !.S.
Department of Transportation's Office of Alcohol Countermeasures
developed a contract to conduct roadside survey workshops in
Europe, utilizing experienced members of the Council's Committee
on Alcohol and Drugs. The Council obtained the services of the
International Drivers' Behaviour Research Association to host the
first workshop in Paris on May 22-24, 1974 at the Meridien Hotel.

Roadside Survey Workshop Team

The roadside survey workshop team will develop a manual on method-
ology and make a workshop presentation utilizing the objectives and
recommendations of the Ottawa and Paris conferences as outlined in
Carl M., Stroh's, Roadside Surveys of Drinking-Driver Behavior: A
Review of the Literature and a Recommended Methodology, September,
1972.




The werkshop presentations will synthesize the progress made in
roadside surveys and emphasize methodology, data sources, types
of surveys, international standard reporting and the measuring
of blood alcohol concentrations.

The members of the Committee on Alcohol and Drugs are glad to
have a part in furthering this international effort. Our road-
side survey workshop team and staff of the National Safety
Council look forward to a profitable three-day workshop with
you in Paris. The team and staff include:

Professor Robert F. Borkenstein, Indiana University,
Bloomington, Indiana

Dr. M. W. Perrine, University of Vermont,
Burlington, Vermont

Mr. Lowell C. Van Berkom, Minnesota Department of
Public Safety, St. Paul, Minnesota

Mr. Elbert Hugunin, National Safety Council,
Chicago, I11inois

We hope that you can accept the invitation to participate in this
important international effort to further the development of data
on the drinking-driver probliem.

Robert H. Reeder, Chairman,
Committee on Alcohol and Drugs

Robert H. Reeder

General Counsel

Traffic Institute
Northwestern University
405 Church Street
Evanston, I11inois 60204
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Appendix G-1

Action Projects

SECTION V

Chapter 2 ASAP Program Evaluation
Methodology and Overall Program Impact

RESULTS OF ROADSIDE VOLUNTARY SURVEYS

This is one of seven chapters
in the Alcohol Safety Action Program
publication. The seven chapter titles are:

1.
2.

Development and Management of the ASAP Program

ASAP Program Evaluation Methodology and Overall
Program Impact

Evaluation of the Enforcement Countermeasure
Activities

Evaluation of the Judicial and Legislative
Countermeasure Activities

Evaluation of the Pre-Sentence Investigation and
Probation Countermeasure Activities

Evaluation of the Rehabilitation Countermeasure
Activities

Evaluation of the Public Information and Education
Countermeasure Activities

DOT HS 800 874




SUMMARY OF RESULTS OF ROADSIDE VOLUNTARY SURVEYS
CONDUCTED AT 19 ALCOHOL SAFETY ACTION PROJECTS

by

Robert B. Voas

As indicated in the chain of action analysis, if an alcohol countermeasures program is to have an impact
on crashes, it must achieve that impact by reducing the number of drivers on the road at high blood alcohol
concentrations. Roadside voluntary surveys of blood alcohol concentrations in drivers provide a method of
determining whether this has occured (16, 24). These surveys provide the project evaluator with a method
of measuring the “unprecipitated” event; the number of accidents waiting to happen. Presumably if the
numbers of drivers operating on the roadway at high risk due to alcohol are reduced, then the numbers of
alcohol-related crashes will be reduced.

By the date of this report, 19 of the 29 ASAP projects covered in this report had conducted at least two
voluntary roadside surveys. Figures 41 and 42 summarize the results from those 19 pairs of surveys. The
distribution of the first of these 19 pairs of surveys is given in Figure 43. As can be seen from this figure
most of the project results fell within a fairly small range of BAC values. The percentage of negative drivers
ranged between 62 and 79 percent, with the exception of two projects. These two, Portland, Oregon and
Seattle, Washington, were. handled by the same evaluation agency. Apparently their instrumentation or
measuring technique gave them a large number of low positive readings (.01 percent BACs), with a result
that these projects reversed the trend of the other 17 sites. The difficulty of calibrating and reading the
" breath testing devices accurately at the .00 percent and .01 percent levels was avoided in most other
projects by combining .01 percent readings with the negative category rather than adding them to the .01
percent to .04 percent category. This departure from the levels shown in the other projects is accentuated
by the size of this lowest blood alcohol interval from .01 percent to .04 percent. Any measurement not
zero falls into this category. To minimize this problem in the analysis of the data submitted, the “negative”
and .01 percent to .04 percent categories were combined for all comparisons described below.

The proportion of drivers in the .05 percent to .09 percent interval varied from approximately 6 to 11
percent. Oklahoma City was slightly, but not significantly, outside the group range. In the .10 percent to
.14 percent interval the proportion of drivers ranged from 2 to 5 percent, with one notable exception, San
Antonio. San Antonio made a special effort to choose its sites based on the occurrence of single vehicle
fatal crashes. Its results are probably, therefore, a more selective sample of the nighttime drivers than that
obtained at other sites. This may account in part for the atypical results they achieved. At the .05 percent
interval, Columbus, Georgia falls to zero and no individuals with BAC levels above this point were detected
in their survey. An explanation for this unusually low finding is not immediately available. The most
deviant result of this group of 19 surveys is the one conducted by the Albuquerque, New Mexico ASAP,
At this project they found an unusually large number of very high BAC readings. Their data appears to
either reflect an instrument error or the possibility that they selected by chance a number of individuals
who had been drinking very recently, so that mouth alcohol affected the readings obtained.

Aside from these few deviants the similarity of the results is striking and indicates that the number of
individuals on the road is generally similar from one geographical area to another, Considering that these
results 1) come from widely spaced geographical areas; 2) represent both urban and rural areas; and 3) that
this was the first survey made at each project and, therefore, most of those who took part were
inexperienced, the relatively good agreement in results is both surprising and important. The results suggest
that the roadside survey technique is a measurement which most evaluation specialists can use effectively.
The results also suggest that there is considerable consistency in drinking-driving levels from community to
community within the United States.



SUMMARY OF RAW DATA FROM 18 ASAPS WHICH
CONDUCTED TWO ROADSIDE SURVEYS
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12VdiNt L93r0Hd TTIVHIAC ONV ADOTOGOHLIN NOLLYATVAS WYHDOUD dvsy

Vehicles Drivers Negative 0104 0509 10-14 1519 20-24 25+
ASAFProjecs | # | Dete | Stopped | Measured | cOLS/cOL4 | coLs/coL4 | coLzcons | cousicors | covocors | corioicoLs | coLiyjcors
1| sm 921 863 616 18 53 22 10 1 33
Albuquerque,NM | 5 | /7 899 850 579 109 73 40 27 10 12
1 10/70 845 766 561 115 58 23 8 0 1
Charlotie, NC 2 | 1m 806 728 550 % 55 21 5 1 0
1} am 607 519 133 312 52 19 3 0 0
Portland, OR 2| sm 628 559 282 232 33 9 3 0 ¢
1 {nm 607 500 108 316 57 15 4 0 0
Seatcle, WA 2 | om2 611 525 195 273 44 1 1 1 o
Vermont 1] sm 544 522 344 124 58 16 7 2 1
2 |1om 11 109 68 % 10 3 2 0 0
1| 3m 875 746 559 m 46 p?) 6 2 0
Washtenaw Co MU [ 5 | 30y | 132 1,020 7 148 55 30 1 2 1
Total i 4,599 3,916 2,291 1,09 324 17 38 15 35
2 4187 3,791 247 884 270 14 49 14 13
1 {yn 706 634 413 148 67 6 o ° 0
Columbus, GA 2 fwom2 | 793 737 538 10 67 20 2 0 0
) vy e 1,578 1,116 293 101 4 18 5 1
Fairfax Co., VA 2 |i0/72 | 1,687 1,512 969 356 124 4 8 6 1
—_— 1 |iym 650 608 437 73 54 2 10 6 o
Indianapolis, IN 2 lum | e 602 a» 91 2 30 4 s 1
’ 1 fiom | L7 986 695 157 83 33 15 3 0 )
Kansas City, MO 2 [10/m2 706 656 465 108 44 27 10 0 S
. . t [um 927 773 612 89 50 16 5 1 0
Lincoln, NB 2 lum | 683 515 107 a7 9 4 1 0
Tarmpa. FL 1| yn2 816 794 578 104 65 27 16 4 0
P2, 21 2 434 427 37 40 22 25 10 3 0
1 [tym 895 797 391 283 9% 17 9 1 0
s| NewOdeans,LA | 5 |y | gss 747 452 197 66 % 4 2 0
. ! 1 o | 1756 1,588 LT 287 81 36 1 2 0
OklahomaCity, OK { 5 | g0 [ 1916 1,741 1,412 192 102 25 0 0 0
Maine 1 {um 877 700 533 94 48 15 5 3 2
ain 2 {um 883 737 s62 n? 43 12 3 0 0
) 1 iam | e 1,216 813 246 109 3 1 3 1
Pulaski Co., AR 2 {172 820 803 57 130 n 27 s 0 0
: 1 fym 890 808 565 149 57 22 10 4 1
Richland €o.,SC | 5 {1372 852 802 57 155 61 2 7 0 i
i v |yn 913 634 414 68 70 51 20 i 0
San Antasio, TX 2 [1yn 685 653 393 109 81 37 24 7 2
1 | 857 814 567 121 69 39 14 3 1
South Dakota 2| 72 ] 2308 1,978 1,446 299 166 47 12 7 i
Totl 1 13417 11930 8,305 2112 950 366 145 4% .6
o 2 13320 | 12078 8.635 201 936 354 103 31 8
TOTAL GROUP 1 17,816 15,846 10.5% 3,208 1.274 3 183 6t 4
TOTAL GROUP 2 17,508 15,869 11.082 2895 1,206 468 152 45 N
- - — -
-
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SUMMARY OF RESULTS IN PERCENTAGES FROM
ROADSIDE SURVEYS AT 19 ASAP SITES
% of Drivers | Negative 0104 05-09 10-14 15-19 20-24 25+ 05+ 10+ s+
ASAP Projects | # | Date | Messured | COLS/COL4 | COL6/COL4 | COLT/COL4| COLS/COLA | COL9/COL4 | COLIO/COLA | COLILJCOLA | COL7-11/COL4 [ COL8-11/COL4 | COLY-11/COL4
j
Atbuguerque NM | 1| 7! 937 14 137 061 026 o1 013 038 150 087 063
querque, 2 | smn 946 681 128 086 047 032 a2 014 191 105 058
Charlotte. NC 1| 1070 907 732 150 076 030 010 000 001 18 042 o12
' 2 o 903 756 A3 076 029 007 001 000 113 037 008
Porttand. OR 1| 4 855 256 601 100 037 006 000 000 143 042 006
’ 2 | osm 890 505 415 059 016 008 000 000 081 022 005
Seatte. WA 1 wy/m 824 216 632 114 030 008 000 000 152 038 008
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FIGURE 43
ROA»DSIDE SURVEY DATA
FOR FIRST SURVEY IN 19 ASAPs
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Comparison of First and Second Roadside Surveys. Normally, a year elapsed between the first survey
conducted by an ASAP, usually just before but occasionally just after the project was initiated, and the
second survey which normally occurred towards the end of the first project year. Thus, a downward shift in
the average BAC level on the second survey would provide evidence that the project’s activities during the
interim between the first and second survey did have some impact on the number of drinking drivers using
the road. To test this hypothesis, the data from the 19 pairs of surveys available from the 29 ASAPs (Figure
41) were compared. These data are presented in Figures 44 and 45. The hypothesis to be tested was that
the number of drivers with negative or significant (.01 percent to .04 percent) BACs would increase in the
second survey, while the number of drivers at BACs .05 percent and above would decrease. The data for all

[
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FIGURE 44
SUMMARY OF ROADSIDE SURVEY DATA FOR 19 ASAPs*
A. UNWEIGHTED DATA
Survey
BAC First Second Total
Below .05% 13804 13977 27781
.05 to .10% 1274 1206 2480
.10t0 .15% 483 468 951
Above .15% 285 218 503
Total 15846 15869 31715
CHI SQUARE =123
P <01
B. WEIGHTED DATA
BAC Survey Total
First Second
Below .05% 13728 ' 13908 27636
05%to .10% 1340 1217 2557
10% to .15% 500 496 996
Above .15% 291 237 528
Total 15859 15858 31717
CHI SQUARE = 12.5
P <0}
*See Figure 41 for list of ASAPs. Albuquerque excluded.

19 pairs of surveys were pooled. The data for the comparison of the 19 projects are presented in Figure
44a. As can be seen, a total of 15,846 drivers were sampled in the first 19 surveys, while 15,869 were
sampled in the second survey. It was possible to compare the distributions from these two sets of surveys.
The data were grouped into four categories: less than .05 percent, .05 percent to .09 percent, .10 percent to
.14 percent, and equal or above .15 percent. The Chi Square Test for the difference between the
distributions of tha first d second surveys was 12.3 which is significant beyond the P = .01 percent level
(i.e., there is less than 1 chance in 100 that these results could be accounted for by random fluctuations).

+
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FIGURE 45

SUMMARY OF ROADSIDE SURVEY DATA FOR 18 ASAPs* |

A. UNWEIGHTED DATA
BAC . Survey Total

First Second
Below .05% 13070 © 13289 26359
05 to .09% 1221 133 2354
.10 to .14% 461 428 889
Above .15% - 231 169 400
Total 14983 T 15019 30002

CHI SQUARE = 15.7
P<.01
B. WEIGHTEiD DATA

.BAC . Survey Total

First Second
Bélow .05% 13018 13232 . 26250
05% to .09% 1289 1145 2434
.10% to .14% 479 457 936
Above .15% 237 188 425
Total 15023 15022 30045

CHI SQUARE = 16.2

P<.01
*See Figure 41 for list of ASAPs, Albuquerque excluded.

Because of the unusually high BACs obtained in the Albuquerque survey, due apparently to an
instrumentation or procedural error, it was possible that this survey might be a spurious cause for this
significant result. To test for this possibility, the pair of surveys for this project was dropped from the
analysis and the Chi Square Test rerun on the basis of the 18 remaining pairs (Figure 45a). With
Albuquerque eliminated, the Chi Square value for the two distributions was larger (15.7) and, therefore,
even more statistically significant.

i
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The other projects which show-up as deviants in Figure 43 were also examined to determine if they
could account for this reduction. San Antonio showed no difference between the first and second survey.
Thus, this project, even though higher than the others in the number of drivers at significant BACs, did not

~ overly influence the group resuli. Columbus, Georgia, another deviant on the first survey, increased in the

number of drinking drivers so this project worked against the group result. Overall, it does not appear that
this group reduction can be accounted for by changes in the few deviant projects.

While the guidelines for the conducting of roadside surveys suggested that a minimum sample of
approximately 800 drivers be obtained, there was considerable variation from project to project in terms of
the number of drivers measured. Thus, while the total number of drivers in the first 19 surveys was almost

- identical with the total number of drivers in the second 19 surveys, the contribution from various ASAPs to

these totals varied. Therefore, it is possible that some significance in the Chi Square Test was contributed as
a result of differential weighing of different projects. To determine what the difference would be if all
projects were weighted equally, the obtained frequencies for each project were corrected to a common base
of 834, which was the average number per ASAP when the total number of measures in the first survey
(15,846) was divided by the number of projects (19). Figures 44b and 45b present these data for 19 and 18
projects respectively. The Chi Square Test was repeated on these weighed sums. The results were even more
significant than for the unweighted data presented in Figures 44a and 4S5a. Thus, the reduction in
proportion of drivers at high BACs in the second survey cannot be accounted for by differential
contributions from each of the 19 ASAPs.

Proportions of drivers falling into each BAC level were calculated for each project and are presented in
Figure 46. When this was done it was found that the proportion at or above .05 percent in the second
survey was below the proportion at or above .05 percent in the first survey in 15 out of the 19 cases. In one
case, Tampa, Florida, there was no change and in the other three there was a rise. One of those was
Albuquerque, some of whose first survey results appear to be invalid. A second of these was Columbus,
Georgia, whose first survey results were unusually low. They found no drivers at BACs above .15 percent.

Consideration of “Alternate Hypotheses” for Reduction in Roadside Survey BACs. Because of the
importance of the finding that the ASAPs do have an impact in reducing the average BAC levels in drivers
using the roads, it is well, before accepting the conclusion that this has occurred, to review the potential
competing hypothesis listed in Figure 5. The possibility can be rejected that “instability ” accounts for the
result on the basis of the Chi Square Test results that indicated that there was less than one chance in a
hundred that this reduction would have occurred as a result of random fluctuations. The possibility that the
“instrumentation” hypothesis might account for the result is not compelling, since if the methods and
techniques used in the survey are improved, there would be a tendency to expect that the BACs obtained
would go up as the survey personnel become more skillful. A study by the survey group for the Washtenaw
ASAP indicated that drivers who refuse are more likely to be at a higher BAC level than those who agree to
take a breath fest. As the survey team becomes more skillful, it is to be expected that they will have fewer
refusals. As can be seen from Figure 42, there was a slight increase in the average number of drivers
measured in relationship to the total number of vehicles stopped between the first and second survey. The
average for the first survey was .89 percent, whereas the average for the second survey was .91 percent. This
difference is probably too small to be of any significance, but to the extent that it is significant it would be
expected to increase rather than to decrease the average BACs in the second survey.

The other types of procedural errors likely to occur in roadside surveys should also tend to result in
increased rather than decreased BACs on the second survey. A failure, for example, to get sufficient expired
air from the individual being tested can result in a BAC measurement that is too low. Experience, which
results in improved technique, will produce higher, rather than lower, BACs. The only type of error that
can produce a spuriously high reading is the type that apparently occurred in Albuquerque, where
individuals were tested who still had mouth alcohol. Overall, it would appear that the “instrumentation”
hypothesis is not a persuasive one for accounting for this observed reduction in BACs between the first and
second surveys. Rather, improvements in instrumentation and technique in the present instance, should
have resulted in a higher rather than a lower average BAC on the second survey.
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FIGURE 46
SUMMARY OF ROADSIDE SURVEY RESULTS
19 ASAPS
% of all Drivers
Tested in Interval Reduction from Reduction from
First Second Baseline Baseline
BAC Interval Surveys Surveys to Operational to Operational
05 to .09% 080 076 004 5%
Interval
10 to .14% 031 029 002 6.4%
Interval
Above .15% 018 014 004 22%
Interval
18 ASAPS*

% of all Drivers
Tested in Interval

Reduction from

Reduction from

First Second Baseline Baseline
BAC Interval Surveys Surveys to Operational to Operational
05 to .09% 082 075 007 9%
Interval
10to .14% 031 029 002 %
Interval
Above .15% 015 011 .004 27%

*See Table 41 for ASAPs.

Albuquerque has been excluded.

The competing hypothesis of “testing” is not likely in the present instance, since if the project
preparations resulted in a reduction in the number of drinking drivers on the first survey this would work
against being able to show a further reduction between the first and second surveys. Thus, the hypothesis,
that some of the development activity for the project occurring during the planning phase of the ASAP
accounted for this difference, is not pertinent in the present instance, since, if it did indeed exist, it would
tend to reduce the difference between the first and second testing rather than increase it. ‘

The competing hypothesis of “maturation” is not compelling. It would have to refer to a national, rather
than a local trend, since it occurred across most of the 19 projects. What trend, if any, may exist nationally
in proportion of drinking drivers on the road is unknown. There is little reason to believe that this trend is
downward. On the contrary, the increasing liquor sales, and the increasing automobile mileage suggests that
if there is a long-term trend, it is likely to be in the upward, rather than in the downward direction.
However, while total nighttime crashes increased nationally from 1971 to 1972, they decreased in
proportion to daytime crashes (see Figure 56). This may give support to the possibility of a national trend
toward fewer drinking drivers. The existence of a national downward trend in drinking drivers cannot be
completely eliminated; there are no roadside surveys during this time period at non-ASAP sites. The

(3]
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NHTSA is initiating a National Roadside Survey Program inthe Fall of 1973 which will provide an estimate
of the number of drivers at high BACs on the nation’s roads. Greater confidence can be placed in the ASAP
survey results when a measure of the national trend is available.

Nor is the hypothesis that a contiguous ‘“historical” event would account for this change, since there is
no record of any event that should have markedly affected the drinking or the driving habits of the
individuals involved. Furthermore, the period of time between the two surveys varied from project to
project so that any relatively short-term event would be expected to be counteracted by the timing of the
surveys.

Finally, the hypothesis of ‘regression” is not particularly persuasive. First of all, there is no evidence
that 1970 and 1971 were unusually high years for drinking and driving. Therefore, there is no reason to
expect a regression to a lower level in 1972.

In summary there are no fully persuasive alternate hypotheses to account for these results. Nevertheless,
the results are relatively small at this time and must be very cautiously interpreted pending the collection of
data from the third roadside survey, which will be conducted at these same sites.

The changes in the proportion of drivers in the three key BAC intervals are presented graphically in
Figure 47. As can be seen, small average reductions were made in the proportion of drivers in each interval.
While these reductions are very small, they are sizable when compared to the relatively small numbers of
drivers who reach these BAC levels. Thus, for the interval above .15 percent there was a four-tenths of one

percent reduction, which, however, was over twenty percent of the one-and-a-half percent of drivers falling

into this interval on the first survey.

FIGURE 47
REDUCTION IN DRINKING DRIVERS USING THE ROAD BUT
NOT IN ACCIDENTS FROM THE FIRST (BASELINE) TO SECOND
(OPERATIONAL) SURVEYS AT 19 ASAPs
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Implication of Roadside Survey BAC Reduction for Fatal Crashes, The importance of this change can be :

guaged by referring to Figure 48, which gives the calculated savings in fatal crashes if all drivers with BACs .

above a certain level were to be eliminated from the road (16). As this graph shows, elimination of all
drivers above .15 percent BAC should result in a 17 percent reduction in fatal crashes. In the present case a
22 percent or one-fifth reduction in the drivers above this level was actually observed. This should result in
approximately a 3 to 4 percent decrease in total fatal crashes at the ASAPs. As the analysis of fatal crash
trends given later in this chapter indicates, it is not yet possible to determine whether a decrease of this size
has occurred.

It is fair to ask whether having found evidence that there was a small reduction in the number of
drinking drivers using the road, we can definitely expect a reduction in fatal crashes. The answer is clearly
“not necessarily.” First, it is to be expected that a period of time must pass at the lower BAC level in order
for there to be sufficient road miles driven to accumulate sufficient crash data to demonstrate ‘the:
reduction, if it occurs. Secondly, it is possible that the ASAP removes from the road those drinking drivers
who are least likely to be involved in crashes. While the crash risk level goes up on an average for all drivers
as a function of the amount of alcohol consumed, it does not go up equally for all drivers. Since the risk

level is not equal for everyone, it is at least conceivable that those individuals who are most amenable to -

responding to 2 countermeasures campaign are also those who are least likely to become crash involved
when they drink heavily. If this is the case, a reduction might be expected in the proportion of drinking
drivers at high BAC levels without a consequent reduction in the crash rates. Only as more programs make
use of the roadside survey technique will it be possible to determine the extent to which a reduction in the
number of drinking drivers using the road will be directly reflected in a reduction in alcohol-related crashes.

Characteristics of Nighttime Drivers. In addition to the basic question of whether the ASAPs have
produced a significant reduction in the number of drinking drivers on the road, the resuits of the voluntary

FIGURE 48
SAVINGS IN FATAL CRASHES IF ALL DRIVERS ABOVE
CERTAIN BACs WERE TAKEN OFF THE ROAD
VERMONT DATA: 109 FATAL CRASHES (16)
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roadside surveys provide information on two other questions of importance to countermeasure programs.
The first of these is: What are the characteristics of nighttime drinking drivers? Several analyses of this
question have beeen made by ASAP evaluators (6, 7).

Figure 49 shows the age distribution of the drivers stopped in a selection of the roadside surveys
conducted by the ASAPs. As can be seen from this figure, young drivers within the 20-year age group are
greatly overrepresented in the nighttime driving population in relation to their proportion in the licensed
driver population. This overrepresentation occurs in cities such as Kansas City, San Antonio, and
Albuquerque, as well as in relatively rural areas such as Vermont and South Dakota. Those in the 30-, 40-,
and 50-year age group are underrepresentéd in the nighttime population as compared to the proportion of
“the licensed drivers which they represent, while the elderly over 60 are highly underrepresented.

Note that Figure 49 gives the age distribution of all drivers stopped, not necessarily of the drinking
drivers. Several project evaluators noted the similarity of these age distributions for drivers using the road

FIGURE 49

AGE DISTRIBUTION OF DRIVERS USING THE ROAD AT NIGHT
SEVEN ASAP AREAS
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FIGURE 50
4 DISTRIBUTION OF SINGLE VEH|CLE CRASH AND -
NON-CRASH NIGHT DRIVERS BY AGE GROUP*
G ) 'NONCRASH GROUP OF NIGHT DRIVERS (N=745) .
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and the age distributions for drivers involved in crashes. Data collected on the Washtenaw County roadside
survey are shown in Figure 50 (6). These results indicate that in the single vehicle crash subgroup, the age
distribution is very similar to the age distribution of drivers using the road at night at each age interval with
the exception of the teen-age driver. The teen-age driver is, next to the driver in the 21- to 25-year-old
group, the largest single age category present on the road during nighttime. Moreover, his crash involvement
is proportionately even greater. While the under 20 driver represents 20 percent of all the drivers on the
road, he is involved in 30 percent of single vehicle crashes. Thus, the teen-age driver has an overinvolvement
of about 50 percent.

This overrepresentation of the young driver at night is a finding of importance for the enforcement
activity. As shown in Figure 51 (9), in Michigan the drivers currently being arrested for DUIL are older on
.the average than the drivers fatally injured in crashes. They are also older on an average than the drivers
who are found to have been drinking in roadside surveys. This raises the possibility that the police may be
missing the younger highest risk drinking driver.

Also of interest is the relative size of the reductions shown in Figure 46 in the proportion of dnvers in
“each of the significant- BAC intervals. It has been suggested (23) that since the distribution of BACs in a
-randomly selected population of drivers using the road fits a log-normal distribution, the number of
- impaired drivers (over .10 percent) can only be reduced by reducing the average BAC levels of all drivers. As
- Figure 46 shows, there were reductions at all three significant BAC intervals, but the proportional

reductions were much smater for the .05 percent to .09 percent and the .10 percent to .14 percent intervals
“than for the interval above .15 percent BAC. This suggests that the impact of countermeasures programs

can have a differential effect on the drivers with the highest BACs. The proportions of drivers at these levels
. can be significantly reduced with only relatively small impact upon more moderate drinkers.
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roadside surveys provide information on two other questions of importance to countermeasure programs.
The first of these is: What are the characteristics of nighttime drinking drivers? Several analyses of this
question have beeen made by ASAP evaluators (6, 7).

Figure 49 shows the age distribution of the drivers stopped in a selection of the roadside surveys
conducted by the ASAPs. As can be seen from this figure, young drivers within the 20-year age group are
greatly overrepresented in the nighttime driving population in relation to their proportion in the licensed
driver population. This overrepresentation occurs in cities such as Kansas City, San Antonio, and
Albuquerque, as well as in relatively rural areas such as Vermont and South Dakota. Those in the 30-, 40-,
and 50-year age group are underrepresented in the nighttime population as compared to the proportion of
the licensed drivers which they represent, while the elderly over 60 are highly underrepresented.

Note that Figure 49 gives the age distribution of all drivers stopped, not necessarily of the drinking
drivers. Several project evaluators noted the similarity of these age distributions for drivers using the road

FIGURE 49

AGE DISTRIBUTION OF DRIVERS USING THE ROAD AT NIGHT
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FIGURE 50
DISTRIBUTION OF. SINGLE VEHICLE CRASH AND
NON-CRASH NIGHT DRIVERS BY AGE GROUP*
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and the age distributions for drivers involved in crashes. Data collected on the Washtenaw County roadside
survey are shown in Figure 50 (6). These results indicate that in the single vehicle crash subgroup, the age
distribution is very similar to the age distribution of drivers using the road at night at each age interval with
the exception of the teen-age driver. The teen-age driver is, next to the driver in the 21- to 25-year-old
group, the largest single age category present on the road during nighttime. Moreover, his crash involvement
is proportionately even greater. While the under 20 driver represents 20 percent of all the drivers on the
road, he is involved in 30 percent of single vehicle crashes. Thus, the teen-age driver has an overinvolvement
of about 50 percent.

This overrepresentation of the young driver at night is a ﬁndmg of importance for the enforcement
activity. As shown in Figure 51 (9), in Michigan the drivers currently being arrested for DUIL are older on
the average than the drivers fatally injured in crashes. They are also older on an average than the drivers
who are found to have been drinking in roadside surveys. This raises the possibility that the police may be
missing the younger highest risk drinking driver.

Also of interest is the relative size of the reductions shown in Figure 46 in the proportion of drivers in
each of the significant BAC intervals. It has been suggested (23) that since the distribution of BACs in a
randomly selected population of drivers using the road fits a log-normal distribution, the number of
impaired drivers (over .10 percent) can only be reduced by reducing the average BAC levels of all drivers. As

_Figure 46 shows, there were reductions at all three significant BAC intervals, but the proportional

" reductions were much smater for the .05 percent to .09 percent and the .10 percent to .14 percent intervals

“ than for the interval above .15 percent BAC. This suggests that the impact of countermeasures programs

- can have a differential effect on the drivers with the highest BACs. The proportions of drivers at these levels
can be significantly reduced with only relatively small impact upon more moderate drinkers.
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FIGURE 51
AGE DISTRIBUTION FOR ARRESTED & CRASH INVOLVED
DRIVERS IN THE STATE OF MICHIGAN*
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